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FOR STORE, SCHOOL AND OFFICE LIGHTING. 
THE OFFICER SERIES... Oulstanding tallat the 
st the U.S. 5 the favorite ct 
because 


tanding features as these 


1. TRANSLUCENT PLASTIC SIDE PANELS for finer 


Jiffusi jreater comfort 


2. Beautiful, efficient, exclusive 
PLASTIC MOULDED LOUVERSt 


with choice of 45 


Distinctive . . . years-ahead styling ... Yes, you 
have only to see the Officer in operation to 
appreciate its outstanding beauty .. . its harmony 
of line which fits it for every interior of distinction. 


ait’ 


yersatl 


Distinctive, too, in its years-ahead versatility, the 
Officer Series has the adaptability to fit it to every 
lighting need . . . to special room arrangements... 
to special spot effects. 

Yes, in Beauty . . . in Versatility . . . and in 
Constructional Advancements... on every count 
the Officer is a Beauty Winner! 


Write for complete catalog data sheets today. 


The Officer is available for 2, 3, or @ 
rescent lamps in regular 40 wett of. 
nline in 48°, 72° and 96° lengths, 


7B-272RjR 





Sold Exclusively through Electrical Distributors 


. of Benjamin Electric Manufacturing Company, Dept. |, Des Plaines, Illinois... makers of 
ager Line lighting equipment and sound signals for Industry, Institutions and Commerce. 








Now 


New small-size 
Westinghouse ballasts 


New Westinghouse engineering and manufacturing 
techniques now make possible smaller, lighter fluo- 
rescent lamp ballasts—in 2-lamp, 40-watt preheat and 
in 2-lamp, 40-watt series rapid-start types. The advan- 


tages to all fixture manufacturers are obvious. 


1. They permit smaller channel design—thereby sav- 
ing metal and weight in the fixture. 

2. They permit more wiring space in present channel 
design of fixtures. 


3. Same mounting dimensions as former design, per- 


mitting direct replacement. 


4. Lighter weight and smaller size mean easier han- 


dling—faster installation. 


5. % pound less weight provides reduced shipping 


costs for completed fixtures. 


6. Proved performance—both new ballasts are certi- 
fied by E. T. L., meeting the rigid specifications of the 
Certified Ballast Manufacturers. 


Phone your nearest Westinghouse office for the full 
story—or write Westinghouse Electric Corporation, 


P, O. Box 868, Pittsburgh 30, Pennsylvania. _}-04395 


you can 6 SURE...1¢ irs 


Westinghouse 
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INSTALLATION, Niagora Mohowk Power Corporotion, Electric Building 
Buffalo, New York 


Paired Fixtures ee eee 


AREA. Customer's Service Office — 77° « 40 
CEMING HEIGHT, N’-6" 


By h oO W FIXTURES. Litecontro! No. 3724, with Holophone No. 90!6 lenses, 


2.-F96T12 standard worm white lomps; fatures orranged in double rows 
SPACING, 10’ on centers 


LITECONTROL =—<_ 
INTENSITY: 90 Footcaondies in service 


BRIGHTNESS READINGS ON LENSES 
70 degrees — 180 footiomberts 


. . . 
y 60 — 270% 
Flexibility Sa = Bonen 


0 degrees — 1800 footiombe:ts 


Striking good looks mark this unusual for casy cleaning and maintenance. long office comfort... custom lighting 
solution to office lighting problems Holophane low brightness lenses, with standard fixtures. Let us show 
Standard LrrecONTROL 3724 shallow diffusing glass side panels and !ight- you how LiTECONTROL efficiency and 
“surface troffers'’ were mounted side toned interior decoration complete a__ versatility can work for you. Call or 
by side, forming a double width unit picture of outstanding lighting forday- write your local representative today. 
which gives high intensity light with 
very little increase in brightness. 

Adjacent glass side panels were <i) ——— 
omitted and the fixtures joined by 
means of small clips. Installation was 4¢ - - 
simple and rapid. Although joined LITECON TIROIL v4 CACHES 
into a single unit, fixture doors still KEEP UPKEEP DOWN 
swing fully open on hinges, at a fin- 
get's touch on the snap-/ock triggers, 

LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massochusetts 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Floyd Sell 


Duncan Preston 


Design for Inspection Lighting 


HE PATH of a projectile after it leaves the 

gun is to a great extent dependent upon the 

precise burning of the powder charge in the 
gun. Burning of the powder in the cartridge is 
regulated by the slender primer tube which con- 
tains the ignition charge, with small openings in 
the side of the tube controlling the burning rate 
of the surrounding powder. 

The method evolved, in this prize-winning solu- 
tion to a lighting problem, was for inspecting the 
inner surface of the primer tube. Basie funda 
mentals of light and sight were used in combina 
tion with some comparatively new materials and 
with engineering ingenuity. 

Steel primer tubes -—%@-inch diameter bore 
are plated with zine to prevent corrosion. Since 


NOVEMBER 1954 


FIRST PRIZE 


The design for this unique lighting 
inspection device won the grand prize 
in the national |.E.S. contest for “My 
Most Interesting Lighting Job” at the 
1.E.S. National Technical Conference 
in Atlantic City. Previously this entry 
had won first prize in the Michigan 
Section and the Great Lakes Region 
of 1.E.S. Mr. Sell and Mr. Preston 
are Illuminating Engineers with the 
Detroit Edison Company, Detroit 
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there is almost no color difference between zine and 
steel, visual inspection of the coating is almost 


impossible, and a dichromate wash is added as an 


indicator. This dichromate has the property of 


adhering to the zine plating, giving it the appear 
ance of brass, while having no color effect on un 
plated steel 

Inspection of the thoroughness of this coating of 
zine had formerly been by cutting open 100 tubes 
out of each 1000 produced. The condition of these 
samples determined acceptance or rejection of the 
entire lot. This was a costly process, and also re 
sulted in production bottlenecks 

The manufacturers, the Detroit Plating Com 
pany, called for assistance, and the two LES 
members began devising a better method of Inspec 
tion. Since the highly specular surface inside the 
tube simply reflected the brightness of a light 
source, just looking into the tube gave no indica 


tion of the surface color 
Preliminary Designs 


Working first with the idea that light should 
enter the tube from the viewing end, they set up 
an optical assembly, using a 15-watt automotive 
lamp for a concentrated light source. The beam 
from the lamp was passed into the tube through a 
condensing lens, and a reflected view of the inner 
With this 


assembly, glare was greatly reduced but visibility 


surface was obtained with a mirror 


was poor because of insufficient light on the side 


walls inside the tube 


Design for Inspection Lighting 


In an attempt to confine the light to the area 
being inspected, a wooden dowel with the end 
painted white was inserted in the tube from the 
opposite end. This gave somewhat improved visi- 
bility. Next a ball bearing was tried on the tip of 
the dowel, but distortion and reflected glare from 
the center of the bearing made this method un- 
satisfactory 

For a final try in this series of experiments, the 
end of the dowel was cut at a 45-degree angle and 
a mirror cemented in place. In this way light was 
directed to a small area of the inner surface and 
the mirror could also be used to view that surface 
This method was satisfactory for inspecting the 
inner surface to a distance half-way in the tube, 
but it was cumbersome and too exacting to be prac- 


tical for large volume inspection 
Final Design 


The final phase of development began an entirely 
new approach. In this, light is conducted through 
a solid plastic rod, which transmits it efficiently 
providing the outer surface is highly polished. 
Light is conducted into one end of the tube 
through the plastic rod, leaving the other end un- 
obstructed for viewing by the inspector. 

Many shapes were tried on the viewing end of 
the rod, to confine the emerging light to the area 
being inspected. Sawing, filing, polishing, gluing 
on mirrors —the chief source of trouble was the 
excessive brightness of the rod where the light 


came out 


Preliminary Designs 


Using the optical system shown at left, preliminary de- 
signs to light the interior of the primer tube were: 
Below left: End of rod painted white. 


Below center: Ball bearing mounted on end of rod. 


Below right: Mirror cemented at 45-degree angle on end 
of rod. This system was effective in lighting the interior 
surface of the tube, but was too cumbersome to be prac- 
tical. 
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Final Design 


Light emerging from the small window in the plastic rod 
is directed at the primer tube wall at an angle normal 
to the surface, is reflected to the mirror, and from there 


The final design, as shown in the diagram above, 
allowed the light to come out at a point beyond the 
viewing mirror. By the correct shaping of this 
surface, light was made to strike the primer tube 
wall in such a manner that direct and reflected 
glare were minimized. Light emerging from the 
small window at the end of the rod strikes the 
inner surface of the tube normal to that surface, 
with maximum effectiveness 

To prevent scratching, the plastic rod was en 
then covered with 


eased in aluminum foil and 


tape for further protection. All surfaces are now 
covered except the mirror, the light emitting win 
dow and the end of the primer tube where the light 


enters 


The device in actual use on the job. 
The inspector slides the tube down the 
plastic rod, inspecting every square 
inch of the interior surface. Lens and 
lamp housing are at lower left 
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to the eye of the inspector. The view seen by the 
inspector is shown in the photo on page 503. The interior 
of the tube inspected there has obvious defects in coating. 


Hlow well this final design works is shown in the 
photograph on page 503. The smallest details are 
revealed to the inspector, free of confusing high 
lights, shadows or glare 

Shown in the photo below is the proof of the 
pudding — the device in actual use on the job 
The inspector slides the tube down over the plastic 
rod, which is securely attached to the lamp and 
lens housing shown at the lower left. He can 
inspect every square inch of the surface by rotat 
ing the tube 

Although the device is no power constimer, using 


only 15 watts, it successfully solved an inspection 


problem which had heretofore been costly both in 


materials and in production time 
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Floodlighting 


for a 


Dual Celebration 





SECOND 
PRIZE 


The floodlighting of his company's general 
office building won for this lighting specialist 
of The Atlantic City Electric Company the 
second place award in the National contest 
for “My Most Interesting Lighting Job.” To 
compete in this contest the installation had 
previously won first prize in the Philadelphia 
Section and the East Central Region. 





Floodlighting for a Dual Celebration 


HIS YEAR, 1954, has been a dual celebration 
in Atlantic City, New Jersey: Light’s Dia- 
mond Jubilee and the centennial anniversary 

of the founding of the city 
In celebration of these two events, the Atlantic 
City Electric Company decided to illuminate the 
exterior of its own general office building in a 
manner that would set a good example for others 
in the city to follow. Since the five-storey, gray 
brick structure is located in a densely built-up 
commercial part of the city, at the intersection of 
two relatively narrow streets, the task of planning 
conservative as well as attractive floodlighting im- 
posed a stimulating challenge to those charged 


with the responsibility 
The Problem 


In 1929 during Light’s Golden Jubilee, the 
building had been floodlighted from two diree- 
tions: on Pacific Avenue from the roof of the 
Telephone Company Building, and on Kentucky 
Avenue from the roof of an apartment building. 
The entire installation had been removed when 
wartime regulations prohibited the use of flood- 
lighting 

To re-light the building as before was imprac- 
tical, expensive and complicated, and conditions 
made it mandatory to develop a plan of exterior 


lighting that would be self-contained, as it were 
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to have a form of lighting that could be attached 
to the building itself. The management had de- 
livered a ukase which directed that any lighting 
being considered would have to be conservative, 
dignified, flexible for color use, and of a perma- 
nent nature based on a 15-year period of obsoles- 
cence. Another prerequisite was that the lighting 
scheme should serve as a model as a sales aid in 
the promotion of floodlighting for other commer- 
cial and civie buildings. 

The problem was turned over to the utility’s 
own lighting specialists of the Atlantie City Divi- 
sion to devise a solution to all these conditions 
and requirements. After a discussion on a few 
basic ideas, two sample hardboard fixtures were 
built and attached to the exterior brick wall of 
the building for experimental purposes. This 
trial installation enabled a study of how the 
lighting urns would appear during the daytime, 
and a clearer visualization of night-time aesthetic 
effects, vertical beam control, amount of spill 
light to adjacent buildings and the optical sensa- 
tion of highlights and shadows resulting from 
irregularities in the rough textured brick surface. 


The Solution 


Of the two possible methods of floodlighting - 
either general lighting or finger accent lighting 

the latter method was selected. The architee- 
ture of the building creates ten main columns and 
sixteen intermediate columns formed by the win- 
dows. On the main columns, copper urn-type 
units, pretreated with acid, were built to house 
three 300-watt PAR-56 narrow-beam spotlamps as 
the upward component and one 150-watt PAR-38 
spotlamp as the downward component, lighting 
the limestone columns and pavement. These are 
mounted at a level between the first and second 
floors. The intermediate units, mounted at the 
same level, are smaller in size and each contains 
one 300-watt PAR-56 


This section is fed from one 


narrow-beam spotlamp 
pointing upward. 
100-ampere two-pole safety switch as a single 
circuit, providing flexibility. 

The 34 top units, on a second 100-ampere cir- 
cuit, are mounted at the bottom of the fifth floor 
window level for easy maintenance and are even 
smaller than the intermediate column units below 
Each contains one 150-watt PAR-38 spotlamp and 
they are so spaced as to provide an even distribu 
tion of light of high illumination level at the top 


of the building. Existing lanterns on each side of 


By Night 


the front entrance of the building were modified 
to have one 300-watt PAR-56 spot at the top, one 
150-watt PAR-38 spot at the bottom and one 100 


watt standard lamp as a pilot light. All the PAR- 


56 lamps face upward and are equipped with pro- 
tective clear lenses for protection against rain or 


snow. 
The Results 


In addition to supplying effective floodlighting 
for the office building, the installation has been 
deemed highly successful on some other counts: 

(1) Of paramount importance is the fact that 
adjacent apartment house dwellers have voiced no 
complaints. 

(2) Local merchants, hotel operators and civie 
leaders manifested more than an academic interest 
in the installation, since one of the main stumbling 
blocks to beachfront hotel lighting is the matter 
of light being beamed directly into guest rooms. 

3) Lamp inventories are kept at a minimum 
since only two sizes and types are used. 

(4) Simplicity is such that color lenses can be 
readily attached for special events and can be 
operated in whole or part. The installation is 


readily serviced and maintained. 
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Floodlighting for a Dual Celebration 





Basically the same type luminaire is 

used in the lobby (left) and the wait- 

ing concourse (opposite page). Units 

in the lobby are framed to be 6 feet 

square; those in the concourse are 8 
feet square. 


Lighting . + + Correlated with architecture, 


designed for comfortable seeing, 


with built-in maintenance features 





Louis N. Goodman 


This ‘most interesting lighting job” in a rai!- 
way passenger terminal won the third prize 
in the 1.E.S. National contest, having scored 
first in the competitions held by the New 
Orleans Section and the Southern Region. 
Mr. Goodman is a Consulting Engineer in 
New Orleans 





Lighting in a Railway Terminal 


In a Railway Terminal 


REQUENTLY a lighting engineer finds that 
designing for a given illumination level is 


only one small part of his job. The lighting 


system designed for the Lobby and Waiting Con- 
course of the new Union Passenger Terminal in 
New Orleans amply proves the truth of this state 
ment 

The lobby and concourse form a T-shaped open 
area. The concourse is 242 ft by 69 ft with ceiling 
height of 181. ft. The lobby measures 61 by 44 ft 
with ceiling 14%, ft high 


are of light ivory acoustigal tile and plaster. Side 


In both areas, ceilings 


walls are of red Levanto marble except for long 
expanses of colorful hand-painted murals, and sec 
tions of train-posting boards, telephone booths, 
lunch counters, lockers and entrance ways — all 
functionally necessary in a railway terminal. End 
walls in the concourse are taken up by windows 
and doors, with the windows masked by aluminum 
grills. Floors are buff and light gray terrazzo 


The simple, modern architectural treatment 
called for a lighting design quite unpretentious in 


appearance, with rather large luminaires for a 
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pleasing physical proportion with the large-area 
interiors being lighted 

It was also apparent that with the expanses of 
flat and relatively low ceiling, suspended, or even 
some surface-mounted, luminaires would materially 
interfere with the concept of maximum spacious 
ness desired by the architects. The consideration 
of illumination levels in keeping with the modern 
Further, 


the adequate lighting of the colorful wall murals 


touch. coule not, of course, be neglected 


must be achieved without additional local lighting 
prohibited by the artist creator of the murals 
Other problems which demanded consideration 
were: 
(1 Proper shielding to prevent direct glare 
from normal viewing angles, and reflected glare 


from the highly specular polished marble walls 


—242'— 
WAITING CONCOURSE 
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2) Control of illumination level for reduction 


in power consumption during early morning 


hours; and an emergency lighting system incorpo 
rated, if possible, in the main lighting system 

(3 The ever-present problem of maintenance 
The ability to re-lamp, clean reflectors and louvers, 
and replace defective ballasts and other parts from 
attic spaces would avoid the necessity for portable 
service platforms and their attendant hazards to 
pedestrian traffic. The handling of bulky louvers 
or several louver sections during re-lamping would 
be avoided The use of fixed, single section, struc 
turally strong louvers would be made possible 

To preserve the concept of spaciousness and to 
maintain proper physical proportions, large, flush 
ceiling-mounted, egg-crate louvered-bottom fluores 


cent luminaires were designed and manufactured 


Plan view (left) and elevation (below) give dimensions 
of terminal. 


ROOF 
AAI 


n+ * = 
1¢ 
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In the concourse 48 of these units were used, and 
in the lobby 15 
and lobby units 6 ft by 8 ft, framed at the ceiling 


Concourse units are 8 ft square 
to appear 6 ft square. This allowed the use of the 
same %6-inch lamps and takes advantage of the 
higher light output through the 6-ft-square open- 
ings 

Each luminaire consists of an angle-iron-rein 
forced sheet-metal frame in the top of which are 
mounted industrial-type, specially designed and 
fabricated reflectors and lamp holders for T12, 96 
inch, standard cool white lamps, 8 each for con- 
Reflectors 


have continuous piano-type hinges down one side 


course units and 6 each for lobby units 


Below the reflectors, resting on continuous steel 
shelf angle is the egg-crate louver of %4-inch thick 


anodized aluminum plate. Louver openings are 6 


by 6-inch by 4 inches high for the concourse units 


and 4 by f-inch by 4 inches high for lobby units 
Cut-off is 35 and 45 degrees respectively 

Lamps are spaced approximately 12 inches apart, 
11 inches above the top of the louver. Ballasts are 
t by 4-inch by 96-inch 


boxes mounted beside each 


externally mounted in 
hinged-cover ballast 
fixture frame 
Illumination levels were a comfortable 35 to 40 
footeandles after 1800 hours operation, with 8 to 
12 footeandles on the vertical surfaces of the wall 
murals 
Emergency lighting is obtained by connecting 
two symmetrically located lamps in alternate lumi- 


naires on emergeneyv circuits. In the lobby units 

















- ~\ 
7 —_— 
| 


Cleaning and re-lamping is done from catwalk. Each 

reflector has piano-type hinge on one side, and mainte- 

nance is a one-man job. Note “bull’s eyes” on each reflec- 
tor to indicate lighted or unlighted lamps. 


the lamps on emergency circuits provide the “low- 
level” illumination, which in the concourse is pro- 
vided by two symmetrically-located lamps in each 
“High-level,” “low-level” and “off” 


controls are conveniently located toggle switches 


luminaire. 


which operate remote magnetic contactors in feeder 
circuits supplying branch circuit panelboards 


Maintenance 


Features built into the overall system for main- 
tenance have greatly simplified this operation. 
Cat-walks are provided in the spacious attic for 
easy access to each luminaire. Since each reflector 
has a continuous piano-type hinge on one side, 
lamp changing and reflector cleaning can be done 
by one man, simply by raising the desired reflector. 
The louver, which is designed to bear the weight of 
a man, may be cleaned with reflectors in the open 
position. Dust on the louvers, however, has little 
effect on light output, due to the large size of the 
openings, 

Red glass jewel “bull’s eyes” are provided in 
each end of each reflector housing, giving visual 
indication of lighted or unlighted lamps. 
ballasts 


gang-mounting of provides 


The ballast boxes are 


Separate 
easy access for servicing. 
mounted on the catwalk steel supporting member, 
which serves to dissipate ballast heat by condue- 
tion into the heavy steel mass. Ballasts for lamps 
on emergency circuits are separated by steel bar- 


riers from those on normal circuits. 
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CHURCH LIGHTING 


in a modern mode 


[set sean and originality can be exercised 


most readily in lighting design when the archi 


tect produces an original and ingenious struc 
tural design. In the case of St. Anselm’s Church 
in Vancouver, British Columbia, the architectural 
firm of Semons & Simpson, winners of Canada’s 
top architecture award, designed a modern church 
with all the desired features— and on a strict 
budget. The church seats 144 in permanent pews 
and an additional 50 in temporary seats. 

The problem in the lighting design was that of 
preserving and complementing this architectural 
treatment, and at the same time providing com- 
fortable and adequate illumination. With only 
#1800 allotted for lighting fixtures for beth the 
church and the parish hall, the decision was made 
to spend it all on the church. If the lighting were 
really poor in the parish hall, something would be 
done later to improve it, and adequate wiring was 
provided with this expectation in mind. 

In the nave of the church, with its cross-section 
forming an equilateral triangle, conventional lumi 


naires would obviously be out of place, and in 
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FOURTH 
PRIZE 


Eric Ackland 


The lighting installation in St. Anselm's 
Church won the fourth prize at the 1.E.S. 
National contest for “My Most Interesting 
Lighting Job,” having previously won first 
place in the British Columbia Section and the 
Pacific Northwest Region. Mr. Ackland is a 
consulting engineer with offices in Van- 
couver, B. C. and Edmontos., Alta. 





Church Lighting in a Modern Mode 





Angle of beams of the floodlamps, 42 degrees with the 
center line of the church, keeps to a minimum the bright 
ness in the line of vision of the minister. 


keeping with the very modern design of the archi 
tecture, concealed lighting seemed the proper solu 
tion 

The units which supply the main downlighting 
are truncated cones, each designed to hold an RAO 
floodlamp with a 45-degree concentric louver 
Wiring was installed to take 300-watt lamps and 


watt floods were originally installed later 


Church Lighting in a Modern Mode 


changed to 150 watts. Each of these cones is so 
mounted, at a height of 16 feet, on the chancel 
side of the trusses that the beams of light cross 
from each side at an angle of 42 degrees with the 
center line of the church, and forward making an 
Each 


unit is completely shielded from the view of the 


angle of 40 degrees from the vertical axis 


congregation, and the angle of the beams keeps to 
a minimum the brightness in the line of vision of 
the minister 

To reduce brightness contrasts and provide a 
lighted background, a row of 96-inch single-lamp 
slimline units with warm white lamps, on 300 ma, 
are mounted at the top and bottom of the side wall 
panels. Those at the bottom are shielded with 35- 
degree louvers, while those at the top are open 

Illumination level in service ranges from 11 to 
16 footcandles six months after installation. 

The altar is highlighted with two 300-watt R40 
floodlamps, and the Cross with one 300-watt R40 
spot. Attempts to spotlight the pulpit at the time 
of the installation were defeated, but this feature 
was later added by those who at first had opposed 
the idea 

A side area, provided for latecomers to enter 


unobtrusively and which serves as space for tem- 


porary seating, is lighted by soffit boxes with dif- 


fusing glass covers, using 100-watt incandescent 
lamps 

Outside, planting boxes are lighted with 75-watt 
R30 spotlights. A covered walkway from the en 
trance of the church around the side to the parish 
hall is lighted with small truncated copper cones, 
each equipped with a 60-watt incandescent lamp. 


A side area provided for temporary 

seating is lighted with incandescent 

soffit boxes. For those who note the 

architectural paradox in this photo, 

the organ is temporary and money is 

being raised for one especially designed 
for the church. 
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Characteristics of Fused Quartz 


AST YEAR there were nearly half a million 
mereury lamps made and sold in which the 
heart of the lamp was a fused quartz are-tube 

It is because of the extraordinary characteristics 
of fused quartz that have made possible many of 
the designs of present types of mercury lamps 

All 1.E.S. members are familiar with the present 

day mercury lamps 100 to 1000 watts used for 
general lighting for factories and streets, and for 
sunlamp and specialized black light applications 
Such lamps use a quartz are tube enclosed by an 
outer glass bulb to maintain high are tempera 
tures. Less well known are those quartz lamps 
used for photochemical applications. Such lamps 
are available in single tubular bulbs one-half to 
three-quarters inch in diameter in lengths from 
about six inches to over 50 inches 

Quartz might be called thoroughbred glass. It is 

pure silicon dioxide (SiQ,), called silica, The two 
elements silicon and oxygen are the most abundant 
of all the 98 elements. Oxygen ranks first, silicon 
next, in all the earth’s materials. Silica is the 


AUTHOR Genera 
land, Ohio 


NOVEMBER 1954 


Characteristics of Fused Quart 


By C. E. WEITZ 


major part of plain, ordinary sand and makes up 
about a quarter of the earth's land surface. Air is 
20 per cent oxygen and a good share of the earth’s 
minerals are oxides in one form or another. 

In the article on the characteristies of glass in 
the June issue of ILLUMINATING ENGINEERING, it 
was brought out that glass is basically silica com 
pounded with various other metallic oxides to 


produce glassware of various characteristics, 
Eliminate all of these extra ingredients and you 
have quartz. The production of glass in this coun- 
try runs in millions of tons each year, fused quartz 
perhaps 100 tens. You can buy a pint of mayon- 
naise in a glass jar for 30 cents, but if the jar were 
made of quartz, it might cost several dollars with- 
out the mayonnaise, Therein lies a story of quartz 


making and quartz characteristics 


Crystal Quartz from Brazil 


Quartz in its natural state is in the form of 
transparent crystals from pinhead to boulder sizes, 
Biggest single erystal ever found was a yard in 
length and diameter and weighed half a ton. Most 


of our quartz comes from Brazil in walnut sized 
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erystals and costs from 15 to 50 cents a pound as a 
raw material. 

Natural quartz crystals have found many uses 
in radio, for lenses, and for prisms for photome- 
ters, and other highly scientific optical apparatus, 
The reason is that quartz either erystal or fused 
has the highest transmission of ultraviolet, visible 


and infrared radiation of any known material 


except impractical fluorite This transmission 
figure for a thickness of one millimeter hovers 
around 90 per cent throughout the lamp spectrum 


range from 2000A to 38 OOOA. It tapers down from 


CRUCIBLE FUSING. The quartz crystals are loaded 

into cylindrical graphite containers which go into an 

electric furnace. Melted under vacuum, the crystals fuse 
into a solid ingot. Various sizes of molds are used. 


Characteristics of Fused Quartz 


Weitz 


CRYSTALS. Brazilian quartz rock 
crystals, egg-size, look like this when 
they arrive in this country. 


there on out both in the far ultraviolet and in the 
infrared. Little data are available on transmission 
at lesser wavelengths than 2000A in the far ultra- 
violet. (See curves.) 

Crystal quartz can’t be used for lamps and many 
other applications. While the melting point of 
quartz is 1756°C (3193°F) (copper melts at 1083° 

iron at 1535°), quartz erystals change character 
and may shatter at temperatures around 600°C. 
It seems that even in compacted crystal particles 
there is bound to be as much as 30 per cent of air 


or void space. 


Processing Transparent Fused Quartz 


Making fused quartz is a matter of getting rid 
of voids between individual particles. This in- 
volves melting the quartz crystals under vacuum 
and later refusing under pressure so that the 
bubbles are minimized. The quartz is thereby 
compacted into a non-crystalline solid. The coeffi- 


cient of expansion of fused quartz is lower than 
that of any commonly known material over a wide 
It is '/ag of copper, '/17 of 


temperature range 
platinum, '/) of tungsten, '/; of hard borosilicate 
glass, '/;o of graphite. This extraordinary prop- 
erty is of tremendous significance in many scien- 
tific uses. But in processing and in lamp making it 
introduces problems. 

For example, every ingot cast has to have its 
own mold which can be used only once. Because 
of its high melting temperature, graphite molds 
(melting point 3500°C) are used. As the quartz is 
melted, the graphite mold expands and the melted 
When the 


combination cools the quartz contracts very little, 


quartz follows the expanded mold size 
the graphite much more. Something has to give. 
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INGOTS. These come out of the fusing furnace looking 
crazed and pock-marked from the graphite mold which 
disintegrates upon cooling. Ingots are cast up to 19 inches 
in diameter, up to 8 inches in length. They look like this. 


The mold shatters because the fused quartz will 
withstand 190,000 pounds per square inch under 
compression. 

As the mold breaks away, some of the quartz 
adheres to the graphite, leaving the ingot surface 
pitted and non-uniform. Grinding the rough sur- 
faces smooth represents unavoidable waste of ma- 
terial. 

As far as quartz are tubes for lamps are con 
cerned, the low expansion of quartz compared to 
metals therefore poses quite a problem of sealing 
lead wires into the tubes for electrode connections 
This has required much research. Presently, 
molybdenum foil is being used in higher wattage 
types. 

Ingots are cast in cylindrical shape in sizes from 
1 to 19 inches in diameter — four to eight inches 
in length. For quartz tubing, solid ingots are 
pierced at high temperatures by driving a graphite 
rod through the center. Small diameter rods and 
tubing are made by heating up the solid or pierced 
ingot and drawing in much the same way as glass 
is drawn. But with quartz it is much trickier 
Quartz doesn’t seem to want to flow evenly and 
smoothly. It is hard to maintain precise inside and 
outside diameters. This causes considerable loss 


by rejects where tolerances are small. 


Grinding, Cutting, Finishing 


The rough surfaces of a fused quartz ingot can 
be ground smooth on a grinding wheel faster than 
glass because of its resistance to thermal shock. 
You can take a quartz rod, heat it red hot with a 
blow torch and pour ice water on the quartz next 
to the flame and nothing happens 

Advantage is taken of this quality in making 
motion picture projection condenser lenses out of 
fused quartz. Here a high intensity carbon are 
may be used only a few inches from the lens. No 
matter how high the temperature gradient from 
the center of the lens to the edge, this makes little 
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GRINDING and POLISHING. The rough surface of 
ingots may be ground off smoothly and polished to lens 
precision. Because of its high resistance to thermal 
shock and lack of distortion due to the heat of friction, 
quartz can be ground faster than can glass. 


DRAWING into rods and tubing. Ingots, either solid or 

pierced, are placed in a furnace, heated and drawn into 

rods or tubing in much the same way as glass; more 

difficulties are presented, however, in obtaining uniform- 

ity. A fused quartz ingot, solid or pierced, may be drawn 
into smaller sizes in this manner. 
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RODS. Transparent rods are drawn in sizes from 1 to 37 
millimeters in diameter (you Agure it out in inches at the 
rate of 25.4 mm per inch); in lengths up to 5 feet feet; 
cost is from 20 cents per foot up to 25 dollars per foot. 
Translucent rods are drawn in sizes from '%-inch to 1'/, 
inch diameters, in lengths up to 10 feet; cost is from 20 


cents to 10 dollars per foot 


difference to quartz. Glass won't stand up under 


severe temperatures or vradients 

You cut quartz rods or tubing with a thin, high 
speed abrasive wheel instead of scratching the sur 
face and breaking like you do with glass. Quartz 
is hard to serateh in the first place, can’t be done 
with a sharp knife 

Because of its hardness, imperviousness to un 
even temperatures, and its minute change in size 
with temperature, quartz shapes such as flat disks, 
an inch or so thick, can be ground and polished so 
the surfaces do not depart more than one-fifth of 
the yellow-light wavelength from true planes. In 
other words, approximately four-millionths of an 
inch. These are the flattest surfaces in the world 
They 
lamps which produce only vellow light 


SRO A is the 


are called “optical flats.” One use of sodium 
principally 
in one wavelength “lab-are” for 
inspection of such surfaces. The precision and con 
stancy of such surfaces regardless of temperature 
make fused quartz shapes the most accurate stand 


ard for precision gauge blocks 


Translucent Fused Quartz 


from sand. Ordinary sand that you 


This is mac 


up from beaches or sand dunes most 
lot ol 
used for translucent fused quartz is mined 


of it It IS 99.7 


inight 


st Oop 


anywhere has a impurities in it. The sand 


most 


coming from pits in Illinois per 


cent pure silica, so it doesn’t present so many 


problems of purification as would ordinary sand 


such as vou and | encounter on the beach 
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TUBING. Transparent tubing runs from 1 to 32 milli- 
meter bore, with a price range from 35 cents to 10 dollars 
per foot. Translucent tubing ranges from 1/25-inch bore 
up to a 6-inch bore. Price is from 30 cents up to 22 dollars 
per foot. Approximate price range per pound figures out 
about 12 dollars per pound for the minimum bore to 
about 5 dollars per pound for the larger diameters. 


Translucent fused quartz has approximately the 
same temperature characteristics as fused crystal 
quartz. The difference between clear fused quartz 
made from clear quartz crystals, and translucent 


quartz made from the purest silica sand is largely 


one of manufacturing and application economics; 
in other words, which is cheapest for the job re 
The 


transparent fused quartz and translucent quartz 


quirements differentiation between clear 


is that, in the latter, they don’t try to squeeze all 


the air voids or bubbles out. So when the trans 


lucent quartz is drawn into rod or tubing the 


imprisoned bubbles are drawn out into minute 


elongated streaks giving a satiny appearance. This 
is due to refraction of light rays between the solid 
quartz and the variable voids. Diffusion, in a sense 
For many uses where precise optical properties are 
not concerned, translucent quartz serves equally 
well and for some applications as good or better 
than clear quartz. Cheaper to make, too. Naturally 
tensile strength, ete., are 


the crushing strength, 


somewhat lower than for clear, solid quartz 


Chemical and Electrical Properties 


Fused quartz has unique electrical and chemical 


properties Its high resistivity, low dielectric losses 


particularly at high temperatures), and its abil- 


withstand wide and sudden temperature 


make it 


ity to 
changes superior to plastics, glass and 
porcelain as an electrical insulator 

to almost all 


Fused quartz is chemically inert 


acids, hydrofluoric and phosphoric excepted. Even 
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EXTRAORDINARY thermal characteristics of quartz. 

These can be demonstrated by heating a rod with a blow- 

torch while a stream of water is poured on the red-hot 
quartz. 


then these acids affect quartz to a lesser extent 
than with glass or other ceramic materials. This 
accounts for one special market for quartz 
namely, flasks, beakers, tubing, for chemical lab 
oratories, 

A further attribute, perhape more rightly called 
a mechanical property, is the elasticity rating 
Elasticity, in engineering concept, is not its ability 
to stretch like rubber, but rather its resistance to 
change shape under stress and its ability to snap 
back to its original shape without distortion. On 
this basis quartz has almost perfect elasticity. A 
thread of quartz is most excellent for suspension 
of galvanometer mirrors. The quartz fiber will 
untwist completely after being twisted through a 
large angle and come to rest reliably at zero read 


ing after each deflection 


Fused Quartz Arc Tubes for Mercury Lamps 


Basic to the design of modern high efficiency 
mercury vapor lamps (introduced in 1954) was 
operation at much higher vapor pressures than 
early Cooper-Hewitt type lamps. The latter vapor 
pressure was about one-ten-thousandth of an at 


mosphere. The best lamp efficiency achieved in a 


50-inch glass tube was about 25 lumens per watt 


With vapor pressures multiplied ten thousand or 
more times, higher luminous efficiency was ob 
tained — 30 to 65 lumens per watt in present-day 
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The design of the 400-watt A-1 


lamp has a hard glass are tube length of six inches 


mercury lamps. 


and a loading of 67 watts per inch, and a vapor 
pressure of 1.2 atmosphere. Its light output rating 
is 15,000 lumens. The 400-watt E-1 lamp devel- 
oped later has a quartz are tube. Its length is 2%4 
inches and has a loading of 145 watts per inch, It 
operates at higher are tube temperature and pres 
sure and its light output rating is 20,000 lumens. 
To maintain these pressures high tube temperature 
is required. Are tube temperature is in the neigh 
borhood of 800°C with vapor pressure of about 
four atmospheres. Fused quartz withstands such 


operating temperatures and without 
difficulty 


quartz to seep into the are tube and contaminate 


pressures 


Then, too, there are no impurities in 


the mereury vapor. 

Quartz tubing is used in various types of photo 
chemical lamps available in lengths from seven to 
over 50 inches. In such lamps internal vapor pres 
sures are not so high since ultraviolet production 
instead of visible light is the purpose of the design. 
Quartz is used for high transmission of ultraviolet 
Such specialized lamps list from $33 for the seven 
inch 250-watt UA-2 to $60 for the 50-inch 1400 
The latter is in half-inch quartz 
water-cooled 1000-watt H-6 


watt UA-14 lamp 
tubing. The air- or 
mereury lamp has a quartz are tube only 31, inches 
long, one-quarter inch in diameter and operates at 
a vapor pressure 110 atmospheres — that is, over 


1600 pounds per square inch 


NEW 500-watt infrared heat lamp. Such lamps use a 
tungsten filament inside the translucent quartz tube. 
The rating is 100 watts per running inch of filament. 


Characteristics of Fused Quartz Weil 517 





TRANSMISSION characteristics. Transmission efficiency 

is demonstrated dramatically (above). With one end of 

& quartz rod in a furnace, a cigarette may be lighted at 

the other end while the rod is held in the bare hand 
without discomfort. 


TRANSMISSION characteristics of quartz and various 
glasses (below). Quartz has a higher transmission of 
radiant energy than any other common material. The 
transmission characteristics are shown here in curve 
form, for ultraviolet and infrared radiation. Data fur- 
nished by the Research Laboratory, Corning Glass Works; 
the National Bureau of Standards, and the General 
Electric Lamp Development Laboratory. 
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Filament Lamps in Fused Quartz Tubes 


The latest application of quartz tubing for lamps 
is the new filament lamps recently announced for 
infrared heating applications. In these lamps a 
coiled tungsten filament extends from one end to 
the other, somewhat like the lumiline lamp but the 
inside bore of the quartz tubing is less than a quar- 
The wattage runs 100-watts per inch. 
about 


ter inch. 
(Lumiline lamps in one-inch glass tubing - 
three watts per inch.) The quartz tube at this 
loading gets red hot. Ordinary glass would melt 
at once. The thermal characteristics of fused 
quartz are such that you can put ice cubes on the 
red hot quartz with no more effect than sizzle and 
steam. The design problem is not with the quartz 
itself but how to maintain an airtight seal between 
the metal leads and the quartz through the extreme 
cold-hot temperature range. 

Metal expands under heat many times more than 
quartz. A flattened metal lead seems to do the job 
if excessive sea] temperatures are avoided. This 
same sort of problem had to be licked in the early 
days of filament lamps with ordinary glass bulbs. 


Fused Quartz in Non-Lighting Applications 


Aside from the use of quartz in lamps, there are 


many other fascinating uses of quartz where its 


extraordinary properties make it unique in appli- 
cation 

The chemical and electrical properties have been 
mentioned as significant in both these fields as 
specialized precision components. The minimum 
expansion of quartz under extraordinary tempera- 
ture changes and its high melting point compared 
with other materials or metals has inspired many 


uses. For example, as an immersion tip or enclo- 
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sure for thermocouples for rapid recording of tem- 
peratures of molten steel. Those in the know now 
cite significant uses of quartz components in radar 


applications — now that certain publicity restric- 


tions are removed. 

One intriguing use of transparent fused quartz 
disks is in what I would call “delayed electricity.” 
The purpose of this is in the memory schemes used 
as a part of the various designs of the new “elee- 


tric brain” computers. If I have gained the slight- 
est suspicion of how quartz serves, my explanation 
goes something like this. Delayed action of elee- 
tricity is accomplished by converting electricity 
into supersonic sound waves. These are passed 
through a clear fused-quartz disk by many inter- 
nal reflections from accurately ground faces on the 
periphery of the disk. By internal reflections, as 
shown in the sketch, a single 15-inch flat disk is 
equivalent to a quartz rod 18 feet long, which any- 
one would agree would be difficult to make and 
handle. The speed of the supersonic vibrations 
through the quartz path is only 1/200,000th the 
speed of elec tricity so when these emerge at the 
last stage and are again converted to electrical 
energy its electrical effect is delayed beyond the 
same source of electrical energy which was sent by 
another circuit to the computer. The time delay is 
regulated by the distance the supersonic waves 
traverse the invisible labyrinth of reflection paths 
through the quartz disk. Precision control de- 


mands utmost precision in surface grinding. 


Speculation on the Future 


Glass working is one of the oldest arts, whereas 
quartz history goes back only about four centuries 
when the natural rock crystals became known as 
quartz. The first serious research on fused quartz 
is scarcely 50 years old. The higher pressure mer- 
eury lamps were first marketed in 1934 — only 20 
years ago. Many improvements have been made in 
mercury lamp design during those 20 years 

By using quartz instead of glass as the are tube 
for the 400-watt E-1 lamp (introduced in 1947) 
lumen output was increased from 15,000 to 20,000 
lumens. It costs more to make the lamp but the 
overall cost of light was reduced. 

Quartz has been sort of a stubborn and difficult 
material to process and fabricate. New methods 
and processes give promise of easier handling and 
lower production costs. If some of these economic 
barriers are lowered, there are many ideas being 
harbored in the minds of those interested in new 
lamps and lighting devices to insure the business 
from becoming static for a while at least. Glass 
technology in recent years has extended glass ap 
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DELAYED ELECTRICITY. This is accomplished by 
sending supersonic waves through an intricate pattern of 
internal reflections in a clear fused quartz disk. 


plications towards the quartz realm funetionally. 
Quartz technology may soon narrow the gap price- 
wise. Quartz is, as mentioned before, only thor- 


oughbred glass. 


|Epiror’s Nore: This article is one of a series on the 
characteristics of materials and services relating to the 
lighting industry. Previous articles in this series are: 
“Characteristics of Plastics,” December 1951; “Characteris 
tics of Porcelain Enamel,” July 1952; “Characteristics of 
300-Degree White Baked Enamel Finishes,” February 1953; 
“Characteristics of Alzak Aluminum,” March 1953; “UL— 
and the Lighting Industry,” July 1953; “Characteristics of 
Tungsten,” August 1953; “Caleulating Sound-Absorbing 
Effect of Acoustical Baffles in Lighting Systems,” Septem 
ber 1953; “Characteristics of Phosphors,” May 1954; 
“Characteristics of Lighting Glassware,” June 1954; “Char 
acteristics of Mercury,” July 1954. Future articles are 


planned on the rare gases, and more on plastics. | 





Report on the Conference 


A full report on the I.E.S. National 
Technical Conference, held September 13- 
17 in Atlantie City, New Jersey, begins on 


page 5A of this issue 
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Xenon Short Arc Lamps 
And Their Application 


ECAUSE OF the limited brightness of incan- 
descent lamps for optical devices, there is a 
definite demand for light sources combining 
the high brightness of carbon ares with the main- 
tenance-free operation of filament lamps. Mercury 
and xenon short are lamps, characterized by opera- 
tion at high wattages per unit are length up to 
2 kw/mm and at high pressures up to 65 atmos- 
pheres, seem to be an answer to this problem. They 
have high luminous efficiencies and high brightness 
values that otherwise can be produced only by car- 
bon are lamps. It is their advantage, however, that 
they are perfectly clean in operation and that 
their ares operate steadily without attention over 
a long life, as they are completely enclosed and 
hermetically sealed in a bulb 
Mercury short are lamps have been developed 
since 1936''' and have been available as special 
high brightness sources for many years. During 
the last war, rare gas are discharges were investi- 
gated under the operating conditions of short are 
lamps by Sehulz.'* "* His results showed that short 
are lamps filled with krypton or xenon gas repre- 
sent light sourees of high brightness which have 
two important advantages over mercury short are 
lamps: perfect color rendition as in natural sun- 
light (due to a virtually continuous spectrum in 
the visible and ultraviolet) and undelayed full 
light output after being switched on. The luminous 
efficiency of krypton or xenon short are lamps and 
their brightness amount only to approximately 50 
per cent of those of mercury lamps under equal 
conditions. However, considering the above advan- 
tages, these values are still high enough to justify 
great interest in the development of rare gas lamps 
as new high brightness sources for use in projec- 
tors, searchlights, and other optical devices se- 
sides this, the high pressure rare gas discharges 
have a strong emission in the ultraviolet and near- 
infrared 


Therefore, confirming and extending the original 


A paper presented at the National Technical Conference of the 
Itiuminating Engiaeering Society, September 153-17, 1954, Atlantix 
City, New Jersey AuTnonrs: Westinghouse Electric Corp., Bloom 


field, N. J 
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Because of the limited brightness of incan- 
descent lamps for optical devices there is a 
definite demand for light sources combining 
the high brightness of carbon arcs with the 
maintenance-free operation of filament 
lamps. Xenon high pressure short arc lamps, 
a result of recent research and development 
work in Europe and in this country, seem to 
be an answer to this problem. Data are pre- 
sented of four new types of these lamps. 
Their electrical and optical characteristics, 
certain design features and the possibilities 
of application in the fields of opticz!dezices 
and projection systems are analyzed. 


results of Schulz, several other authors have done 
research work on the physical properties of are 
discharges in the heavy rare gases and data of a 
number of experimental xenon high pressure lamp 
types have been published. Aldington™® and Cum- 
ming'® mainly investigated long are xenon lamps 
operating in the pressure range of 1 or 2 atmos- 
pheres at approximately 100 to 1000 watts per 
centimeter are length at lamp wattages from 1 to 5 
kw with are lengths between 30 and 85 mm. These 
lamps are characterized by their daylight color 
rendition and a luminous efficiency between 24 and 
30 lumens per watt. The larger wattage types *re- 
quire water cooling. As their principal application, 
the authors mention photographic, motion picture, 
and television studio illumination. The brightness 
of these long are xenon lamps is relatively low, in 
the range of 10 to 50 ed/mm?. The same authors 
report on the investigation of short are type xenon 
lamps with operating pressures limited to approxi- 
mately 2 atmospheres and with peak brightness of 
100 to 200 ed/mm*. Larché, Ittig, and Michalk'® '* 
have described short are xenon lamps and water- 
cooled long are xenon lamps in several papers. 
Their main long are types are 6 kw lamps with an 
efficiency of 37 lumens per watt and a brightness 
of 30 ed/mm* for stage, motion picture and tele- 
Most of their short are 
xenon lamps are for d-c operation in the wattage 


vision studio illumination 


ILLUMINATING ENGINEERING 





range between 100 and 3500 watts. They have rela- 
tively high brightness between 250 and 1500 ed 


mm*. The luminous efficiency of these lamps ranges 
from 6 lumens per watt for a 100-watt lamp (due 
to extremely small electrode spacing) to the re 
markably high value of 45 lumens per watt for a 
3.5 kw unit. Anderson" studied the properties of 
both mercury and xenon short are lamps by using 
the same lamp designs with different fillings and 
especially investigated the factors influencing the 
are stability in xenon lamps. He mentions lamps 
with wattages between 150 and 700 watts, lumi- 
nous efficiencies from 18 to 35 lumens per watt and 
brightness in the range of 100 to 200¢ed/mm* 
Baum and Dunkelman*® investigated the ultra 
violet radiation of xenon short are lamps furnished 
by Schulz and found that the spectrum is a smooth 
continuum from 4000A to 22004, where the quartz 
absorption begins. According to their report the 
xenon are ultraviolet radiance exceeds that of 
conventional hydrogen ares and that of the carbon 
crater at least by the factor 10 and compares favor- 
ably with the ultraviolet intensity of mereury high 
brightness lamps. 

The purpose of this paper is to report on the 
development of four new xenon short are lamp 
types and to discuss their data and their possible 
applications. Fig. 1 shows the outward appearance 
of the lamps and Table I gives their electrical and 
All four types 

Xenon short 


optical data and their dimensions. 

are designed for a-c operation only. 
are lamps for d-e can be designed without major 
difficulties. 
different size. The wattages from 150 to 2000 cover 


Their electrodes would have to be of 


a relatively wide range in order to facilitate inves- 
tigation of a great variety of applications. 

The low are voltages in the order of only 20 volts 
are characteristic for all rare gas short are lamps. 
They are a consequence of the very low voltage 
gradient in the rare gas discharge column which 
amounts only to approximately one-fourth or one- 
fifth of the corresponding values in the mercury 
are. The low voltage gradient is a main reason for 
the relatively low luminous efficiency of xenon 
short are lamps as the electrode losses amount to 





Figure 1. Four types of xenon short arc lamps for a-c 
operation. From left to right: 2000-, 1000-, 500- and 150- 
watt. 


approximately 10 or 12 volts and, therefore, repre- 
sent a considerable part of the entire lamp voltage. 
The luminous efficiency of the xenon are column 
itself is not much lower than that of the mereury 
are at equal pressures and wattages per unit are 
length. 

Table I shows that the luminous efficiency of the 
four lamp types discussed lies between 16 and 22 
lumens per watt. These efficiency values are similar 
to those of incandescent filament lamps and are not 
representative of the maximum lumen output that 
can be attained with xenon ares. They result from 
the necessary compromise between source concen- 
tration and efficiency that is characteristic of the 
design of short are lamps. The combined require- 
ments of compact source dimensions, are stability, 
and safe operation call for short ares and low oper- 
ating pressures, which result in low are voltages. 
High luminous efficiency, however, as explained 
above, is favored by greater values of are voltage 
and, therefore, requires wider electrode spacing 


and high pressures 


TABLE I.—Approximate Operating Characteristics of Four Types of Xenon Short Arc Lamps for a-c Operation. 


Wattage 

Are Voltage : 

Are Current (Amps.) 

Are Length (Millimeters) : 

Are Width at 10% of Axial Brightness ( Millimeters) 
Axial Brightness in Center Between Electrodes (cd/sq. mm) 
Lumens (Initial) 

Lumens per Watt 

Bulb Diameter (Inches) 

Maximum Overall Length (Inches 

Operating Position 
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1060-watt xenon short arc lamp with typical 
protective handling case. 


Figure 2. 


Another consequence of the low voltage gradient 
and the resulting low lamp voltages, is the neces- 
These 


require both large electrodes and seals of great 


sity of using relatively high lamp currents 
current carrying capacity. The heat developed by 
the are in the electrode increases approximately in 
a linear relation to the are current. Therefore, the 
ability of the electrode to conduct heat away from 
the electrode tip must increase in proportion to the 
current. This means that surface area and volume 
of the electrodes have to be increased considerably 
with higher lamp wattage, particularly when the 
lamp voltage remains constant or even decreases 
when the wattage is increased. Fig. 1 shows the 
relatively large dimensions of the eleetrodes which 
The electrodes of the 


2000-watt lamp have a diameter of one-half inch. 


consist of swaged tungsten 


Thus a considerable portion of lumen output of the 
are is shadowed off. This condition partly explains 
the comparatively low luminous efficiency of this 
lamp type 

As the bulbs of all four lamps consist of pure 
fused quartz, the design of reliable high current 
seals presents a problem, especially for the higher 
wattage types. The well-known molybdenum rib- 
bon seal design is used throughout. The three 
greater wattage lamps have multiple ribbon seals, 
consisting of 3, 4 and 6 single ribbons respectively. 
Life and reliability of the multiple ribbon seals are 
considerably increased by additional graded glass 
seals. Thus the connection between the heavy outer 


Xenon Short Arc Lamps 
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tungsten lead wires and the molybdenum ribbons is 
protected from oxidation. 

The quartz bulbs of the four lamps are all of 
exactly spherical shape for ease in manufacture and 
in order to obtain the greatest mechanical strength 
at a given diameter. The bulb loading is consid- 
erably lower than that which is usually chosen for 
mercury short are lamps because no consideration 
of a run-up time is required. The filling pressures 
of the cold lamps range between 45 and 230 pounds 
per square inch (3 to 15 times atmospheric pres- 
sure). During operation the internal pressure in- 
creases approximately by a factor of two or three. 
The safety hazard involved is, however, very small. 
Violent lamp failures during operation are very 
unlikely because the average bursting strengths of 
the lamps are between six and eight times greater 
than the maximum operating pressures. Never- 
theless, in order to avoid any chance of injuring 
persons, the lamps are always to be operated in a 


completely enclosed housing. This provision should 


not restrict the use of the lamps because virtually 
all possible applications require operation in en- 
closed devices. In order to eliminate a possible 
hazard during shipment, storage, or handling of 
the cold lamps, special protective handling cases 
are provided, as shown in Fig. 2. These cases are 
made of transparent plastic material and are so 
arranged around the bulb that the lamp can be 
electrically connected and adjusted in the fixture 
without removing it. They shall be opened and 
removed only immediately before the lamp is put 
into operation. 

The brightness distribution and the source di- 
mensions, as measured on samples of each type, are 


Figure 3. Arcs of the 2000-, 1000-, 500- and 150-watt a-c 
xenon short arc lamps. 
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Figure 4. Brightness distribution across 
the are of the 1000-watt and the 2000- 
watt xenon short arc lamps. 








1?) 
MILLIMETERS 


shown in Figs. 4, 5 and 6. The first two figures 
give brightness curves measured along the axis of 
the are and across the are in the center between the 
two electrods. Fig. 6 shows a complete contour 
map of curves of equal brightness for the 2000-watt 
type. All lamps were operated in vertical position 
during the measurements. 

The axial brightness values in the center between 
both electrodes can be considered to represent each 
lamp’s brightness. They range between 70 and 250 
candles per square millimeter. The source dimen- 
sions of the 2000-watt lamp are very close to cir- 
cular or square shape, as illustrated by Fig. 6. 
This, together with the high intrinsic brightness, is 


MILLIMETERS 


considered ideal for many applications which re- 
quire a point source because it allows maximum 
utilization of the light output by the optical sys- 
tem. The smaller wattage types, as shown in Fig. 3, 
have a lesser degree of source concentration, but 
the dimensions still seem to be very favorable for 
numerous optical purposes. The axial brightness 
curves of all lamps show a more or less pronounced 
peak close to the bottom electrode. This 
of difference 
operating temperatures of both electrodes. 


is the 
the 
The 
degree of are constriction at the tip of an electrode 


consequence a considerable in 


is a function of its operating temperature. There- 
fore, the are column constricts itself much more at 
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Figure 5. Brightness distribution across 


the arc of the 150-watt and the 560-watt 
xenon short arc lamps. 
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Figure 6. Arc brightness distribution of 2000-watt xenon 
short are lamp. Contour lines in candles per square milli- 
meter. 


the tip of the relatively cool bottom electrode than 
it does in the neighborhood of the top electrode. 
The latter is heated to a considerably higher tem- 
perature by the hot upward flowing gas from the 
are column. This effect is not observed when the 
lamps are operated in horizontal position. 

The lamps can be operated from a standard 120 
volt a-c supply, using a series inductance or resist- 
ance ballast. In addition, a special high voltage 
pulse starting circuit is required, as the breakdown 
voltage of the lamps lies in the range between 10 
and 50 kilovolts 
consisting of a spark gap oscillator and a pulse 


A suitable circuit arrangement, 


transformer has been described by Freeman" for 
the purpose of starting mercury short are lamps 
under full operating pressure. A typical xenon 
lamp operating circuit is shown in Fig. 7. As 
already mentioned above, a main advantage of 
xenon lamps over mereury lamps is that they have 
virtually full light output immediately after start 
ing. In the moment of starting, the luminous flux 
amounts to approximately 80 per cent of the peak 
output which is reached after several minutes, 
when the bulb is warmed up to full operating 
pressure 

As shown in Fig. 1, the lamps are equipped with 
simple mounting collars for fastening them me 
chanieally in the fixture. This method of holding 
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LAMP AND SPECIAL HIGH VOLTAGE 


BALLAST STARTING CIRCUIT 











SPARK OSCILLATOR 








Figure 7. Typical operating circuit for xenon short arc 
lamps. 


is in use for several short are mercury and mercury 
xenon lamp types. It has certain advantages be- 
cause it lends itself to accurate light center adjust- 
ment and rugged, shock-resistant mounting. The 
electrical connections are made separately through 
flexible leads with standard lugs. 

The spectral energy distribution of the xenon 
lamps follows very closely to the spectral energy 
of sun plus skylight in both the visible** and ultra- 
violet”? range. See Fig. 8. To further illustrate 
the spectral energy qualities of the xenon lamp, it 
is compared on an equal energy basis over six 
bands of the visible portion of the spectrum to sun 
plus skylight,*' along with Illuminant C,** direct 
sunlight,?' the fluorescent cool white deluxe lamp 

500-watt 
This analysis demonstrates 


and the incandescent general service 


lamp. See Table II. 
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WAVELENGTH IN ANGSTROM UNITS 

Figure 8. Spectral energy distribution of the 500-watt 
xenon short arc lamp between 3000 and 7000A. 

Heavy solid line: Radiation from 500-watt xenon short 
arc lamp at rated wattage. 

Dotted line: Spectral Energy Distribution of the Sun 
plus Skylight on a horizontal plane. Ordinates are 
proportioned to give the same amount of energy as 
the 500-watt short arc lamp in the visible range. 

Light solid lines: Radiation from 500-watt xenon short 
arc lamp operated at 25 per cent over and under 
rated wattage. 
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TABLE II.—A Comparison on an Equal Energy Basis of the Visible Spectrum of Various Sources to the Spectrum 
of Sun Plus Skylight. 


VISIBLE SPECTRUM 


Sun Plus Skylight Short Arc Xenon 


A 


Six Bands Angstroms 
Violet 4000-4500 
Blue 4500-5000 
Green 5000-5700 
Yellow 
Orange 5900-6100 


Red 6100-7000 


5700-5900 


2A 


A Deviation from sun plus skylight 


SA Sum of the deviation from sun plus skylight 


that over the visible spectrum, the average level 
of energy of the xenon short are lamp deviates 
a sum total of only 3.4 units from the visible spec- 
trum of sun plus skylight and on the same basis, 
Illuminant C is its nearest competitor with a total 
variation of 5.4 units while the incandescent 500- 
watt general service lamp represents a total differ- 
ence of 47.4 units. Along with its excellent spec- 
trum, the xenon lamp has the ability, for all prae- 
tical purposes, to retain its relative spectral energy 
distribution despite a 25 per cent variation in 
wattage or light output. See Fig. 8. 

Despite the xenon lamp’s useful properties, there 
is always the practical question of whether the 
lamps will be sufficiently economic to warrant their 
use. It is generally realized that these lamps entail 
a basically high material and manufacturing cost. 
These can be attributed directly to the high cost 
of the quartz bulb and xenon gas, as well as to the 
amount of skilled labor required in manufacture 
These factors and the outlook of no substantial 
immediate reduction in their total cost lead to the 
necessity of developing long-life xenon lamps 

As yet, there is insufficient manufacturing and 
life testing experience to warrant the establishment 
of definite life ratings. However, there are reasons 
to assume that in the course of further develop- 
ment the xenon lamps will attain life ratings be- 
tween several hundred and one thousand hours. 
This assumption is based on the nature of the 
xenon lamp’s special operating characteristics 
which are different from those of high pressure 
mereury lamps. Xenon lamps do not require a 
warm up time. The electrodes always operate 
under relatively high pressure which minimizes 
bulb blackening. The continuous high pressure in 
xenon lamps also eliminates the necessity for high 


warm up currents which overload the electrodes 


and increase their evaporation rate. In addition, 


considerably larger bulbs can be used, which offer 
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a greater area for depositing the blackening mate- 
rial which evaporates from the electrodes. 

The advent of a line of xenon short are lamps 
will offer the opportunity of extended investiga- 
tion into numerous avenues of application in the 
fields of still and motion picture projection, search- 
lights, spotlights and back projectors for theatrical 
and television studio lighting, color matching, 
solaria and accelerated fading or aging tests. 

Probably the most promising field for xenon 
lamps is in their application for motion picture 
projection where, as presented by D’Arcy and 
Seda, it not only utilizes the obvious features 
mentioned previously, but also takes advantage of 
the lamp’s alternating current characteristic which 
allows the lamp to be pulsed. This method of oper- 
ation provides for the movement of the film between 
light pulses eliminating the use of the projector’s 
standard shutter. This eliminates the shutter loss 
and results in a sizable gain in the screen lumens 
which is so necessary for new large screens. 

In still picture projection there is always need 
for more screen lumens and a better color from a 
bulb type light source. To meet this need, the 
xenon short are lamps demonstrate that they can 
supply a higher brightness in a smaller source 
This will enable existing and new optical systems 
to use a higher wattage lamp and obtain an in 
crease in screen lumens. The xenon are also has the 
advantages of being enclosed in a bulb like the in 
candescent lamp with no moving parts and it has a 
daylight color of light. 

Spotlights for theatrical and television studio 
lighting will weleome the xenon lamp. Its com- 
bined properties of a balanced daylight spectrum, 
high efficiency and flickerless light will provide 
more brilliant illumination and will permit wide 
control without color fringes. It also presents the 
opportunity of utilizing the full color spectrum by 
filtering for special effects 
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Based on its daylight color characteristics, a 
xenon lamp should present a practical high-effi- 
ciency color matching standard, eliminating the 
use of inefficient filters, the problems of mixing of 
sources, and providing a source whose spectrum is 
constant throughout life and independent of varia- 
tions in supply voltage 

The xenon lamp will receive consideration in 
accelerated fading and aging tests which would 
welcome a bulb type source of adequate power with 
a minimum of maintenance and a close approxima- 
tion of solar energy. The fact that the xenon lamp 
has an excess of ultraviolet energy can be used to 
advantage by speeding up exposure time, or it can 
be filtered out as required. These same character- 
istics would be valuable for solarium units when 
long-life lamps are available to produce indoor 
sunlight in large areas or in concentrated form. 

It is believed the basic properties and some of 
the possible applications of the xenon lamp which 
have been presented will establish it as a significant 
new lighting tool and a lamp with a future 

The authors gratefully acknowledge the coopera 
tion of Miss P. Presbrey and Messrs. R. A. Gingras, 
T. C. Retzer and D. L. Williams 
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WORLD-WIDE operation of Johnson's 
Wax products is symbolized by the large 
globe, 11 feet in diameter, located in a 
landscaped area near the entrance to the 
company’s administration building, in 
Racine, Wisc. The globe is lighted at 
night from the inside by 24 specially-built 
hairpin-shaped neon tubes which form a 
ball six feet in diameter. A heating ele- 
ment inside the globe is thermostatically 
operated whenever the temperature drops 
below 45 degrees. 

With a circumference of 35 feet and a 
weight of 1700 pounds, the globe has a 
scale of one inch to 60 miles. Acrylic 
plastic sections are attached to the steel 
framework by phosphor bronze, springlike 
clips which allow for expansion and con- 
traction with temperature variations. 

Engineering and construction by Steiner 
Plastics Co., Glen Cove, N. Y.; electric 
work by Clarke Sign Co., New York, N. Y. 
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Determinants of Fluorescent Lamp Life 


HE PURPOSE of this paper is to summarize 

the effect of design and operating variables 

on the life of fluorescent lamps. These vari- 
ables differ widely from those for filament lamps, 
and much of this information reported here has 
not previously been published. 

Life definition and end-of-life behavior. Metal 
electrodes are sealed into each end of a tubular 
fluorescent lamp to conduct the electric current 
through it. In normal a-c operation, both of these 
electrodes act alternately as cathodes and anodes 
many times a second, but they are commonly called 
cathodes because their chief design requirement is 
to emit electrons. Each cathode is coated with a 
white powder of alkaline-earth oxides to provide 
the required emission current. This material grad- 
ually evaporates and sputters away during lamp 
starting and burning. When it disappears com- 
pletely from either cathode, the lamp is called “de- 
This constitutes the end of life, and 
over 99 per cent of all fluorescent lamps end their 


activated.” 


life in this manner. 

The behavior and reliable identification of these 
deactivated lamps vary with different lamp and 
circuit types. In switch-start lamps with ordinary 
starters, such as the glow type, the deactivated 
lamp end will show heavy blackening all over (Fig. 
1, B) in marked contrast to the blackening pat- 
Also, 


incandescent 


terns of still operative lamps (Fig. 1, A). 
the deactivated end will glow an 
yellow color at preheat instead of the usual fluo- 
rescent one; and the lamp will light throughout its 
If the starter 


includes a lockout device, it will sometimes cut the 


length only in momentary flashes. 


lamp out of the circuit shortly before complete de- 
activation. If this lamp is then tried on another 
circuit or starter, it may operate a few more hours 
This possibility, or the alternative one of sorting 
out and re-using operative lamps removed in group 
replacement programs are the only basis we know 
for claims that lamps removed from fixtures as 
failures can be “rejuvenated”; @.¢., processed so 
that their life is renewed.’ Since the emission coat 
ing in a deactivated lamp has commonly left the 
A paper presented at the National Technical Conference of the 
Ituminating Engineering Society, September 13-17, 1954, Atlantic 
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By RICHARD N. THAYER 


cathode completely and deposited along the bulb 
wall, no way is apparent to us by which this scat- 
tered material can be returned. 

With instant-start slimline lamps, the high open- 
circuit voltages required for reliable starting will 
still foree an are through the lamp despite deacti- 
vation of one cathode. On lag circuits, lamp opera- 
tion often continues many more hours with a flick- 
ering light resulting from the half-wave rectified 
current produced by one normal and one deacti- 
vated cathode, On lead circuits, the series capacitor 
prevents this rectification. There results instead a 
highly erratic and flickering discharge which usu- 
ally lasts only a few minutes. By that time the 
glass stem at the deactivated end overheats, cracks, 
and admits air that quenches the discharge. Since 
operation of deactivated lamps on either circuit 
usually overloads and overheats the ballast, users 
should be sure to turn off promptly and replace 
any lamps showing the heavy blackening at one 
end typical of deactivation (Fig. 1, B). 

In rapid-start lamps and circuits also, heavy 
blackening at one end commonly indicates deactiva- 
tion. In this case, the lamp are either fails to strike 
at all or glows only feebly, and there is no danger 
of ballast overload. 

The gradual deactivation and operating-voltage 
rise of cold-cathode fluorescent lamps have been 


separately reported? 





Figure 1. Comparative end-blackening pattern of long- 
lived operative lamp (A) vs. deactivated lamp (B). 
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Lamp Design Variables 


Cathode and emission coating. Among lamp de- 
tign variables, these are the prime determinants of 


In switch-start lamps, the cathode is a 
9 


lamp life 
fine tungsten wire wound into a coiled-coil (Fig 
left This configuration permits putting the re- 
quired wire length into the available space, and 
also acts as a “basket” to hold tightly a relatively 
The cathodes 


are coated by dipping them into a liquid suspen- 


large quantity of emission coating 


sion containing the emission material. Proper 
cathode design and processing involve many vari- 
ables and techniques too detailed for coverage here, 
except for brief examples. 
One is the cathode design for instant-starting 
lamps, where the cathode undergoes severe bom- 
bardment and sputtering of its emission coating 
at every start because it is not preheated. The life 
of conventional coiled-coil cathodes is greatly re 
duced in such service. To obtain normal life, a 
loose overwind of fine wire must be added to the 
This added 


holds the emission coating on more tightly ; 


coiled-coil (Fig. 2, right winding 
also, it 
heats up quickly under bombardment, thereby 
reaching operating temperature faster and mini 
mizing the loss of sputtered coating. A short-length 


modification of this same triple-coil design has 
proved advantageous as the cathode for rapid-start 
lamps. 

Another example is the large life gain obtained 
by adding a small percentage of zirconium oxide* 
or zirconium metal powder to the emission coating. 


This addition was an important factor in the indus 


try increase in rated lamp life from 2500 to 7500 


hours a few years ago 


A third example is the close proportionality of 


Figure 2. Cathode designs: coiled-coil for switch-start 
lamps (left), and triple-coil construction for instant-start 
lamps (right). (Before applying emission coating.) 
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Pigure 3. Effect of emission-coating weight on lamp life. 


lamp life to the quantity of emission coating held 
by the cathode, as shown in Fig. 3. Getting the 
desired quantity on the cathode, and retaining it 
there through all lamp processing and handling 
steps requires close controls, and any errors or 
omissions can easily result in short-life complaints. 
(ne important quality control check is on the 
weight of emission coating, either on the lamp 
mounts before sealing into the bulb, or by break- 
open checks on completed lamps. A novel electronic 
method has been developed which permits much 
faster testing and larger samplings on completed 
lamps without destroying them. In this method 
(Fig. 4), 


Wheatstone Bridge circuit with a control lamp hav- 


the lamp under test is compared in a 
ing an uncoated cathode. When current is passed 
through the bridge, a momentary unbalance occurs 
because the coated cathode is slower to increase its 
temperature and so its hot resistance. The amount 
of this unbalance is read on a meter, and is roughly 
proportional to coating weight. This “thermal- 
inertia” tester has proved a useful control tool in 
detecting short-life lamps. 

Pressure of starting-gas. Although the high effi- 
ciency of the fluorescent lamp depends on the ultra- 
violet radiation produced when the lamp current 
passes through mercury vapor, lamps filled only 
with mereury will not start or operate by practical 
means, A small amount of inert gas must be added 
also, and the common choice for most sizes is argon 
at a pressure of about 3mm Hg. Fig. 5 shows that 
lamp life increases sharply with increasing gas 
note that our data show a much steeper 
Higher 


pressure ; 
6 


slope in the 3 mm region than do Lowry’s. 


pressure apparently reduces the rate at which 
emission coating is lost from the cathode by evapo- 
ration and sputtering. The chief disadvantage of 
nigher pressure is harder starting, particularly at 
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Figure 4. Thermal-inertia tester for non-destructive 

determination of emission coating weight in completed 

lamps. Portions of the control lamp and the lamp under 
test are seen projecting from the tester. 


low ambient temperatures; this in turn requires 


higher-voltage, more costly ballasts. Another dis- 
advantage is lower luminous efficiency, for lamp 
volts and watts at a given current rating increase 
with higher pressure, while light output remains 
essentially constant. The commercial use of higher 
pressure, therefore, has been confined to cold 
cathode lamp designs* and to specialty uses. 
Starting-gas pressures below 3 mm increase lamp 
efficiency and low-temperature starting ease at the 
expense of shorter lamp life. A commercial exam- 
ple of this is the 40-watt LT 


design, which contains 2.5 mm argon. It starts 


(low-temperature ) 


reliably at much lower temperatures than does the 
standard lamp, but its life rating is only about 60 
per cent of the standard. The industry trend over 
the vears has been to reduce filling pressure on 
standard lamps slightly for these performance ad 
vantages, and to compensate for the life reduction 
by cathode design improvements 

Manufacturing variations produce a +0.2 varia 
tion of filling pressure in individual lamps. Fig. 5 
shows a corresponding life variation of about +12 
per cent. This trend is confirmed by break-open 
measurements on large lots of life-tested lamps of 
standard manufacture. There, lower-pressure lamps 
average shorter lives than do high-pressure ones. 

Lumen maintenance. The progressive decline in 
light output of fluorescent lamps with continued 
burning sets a limit to their most economic life, 
regardless of whether they will continue to operate 
The exact value obtained by calculation for this 
life value depends on the amounts of many param- 
eters — initial lamp and installation costs, annual 


hours of use, power rates, amortization schedule on 
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Figure 5. Effect of argon filling-pressure on lamp life. 


fixtures, rate of dirt accumulation and cleaning 
frequency, ete. The important lamp design vari- 
able in such considerations is lumen maintenance. 
Obviously, the most economic lamp life would be 
indefinitely long if there were no decline in light 
output with burning; on the other hand, a steep 
decline in light output with burning would justify 
early replacement or a shorter-life lamp design. 
Along with increasing rated life, lumen mainte- 
nance of fluorescent lamps has improved steadily 
over the years. For typical service and cost condi- 
tions now encountered, and with present lumen- 
maintenance ratings on lamps, the total cost-of- 
light to the user is very close to the minimum for 


the present 7500-hour life ratings. 


Life Testing Procedures 


Methods of standard life testing will be described 
next, since these are the standard test lots against 
which various operating and service variables will 
be compared for life later in the paper. 

Life testing objectives. Ideally, the lamp manu- 
facturer’s life testing should serve two aims: (1) 
indicate how much lamp life is varying from time 
to time, and between various places and conditions 
of manufacture; (2) indicate what lamp life cus- 
tomers will obtain in service. The testing procedure 
and program must be well-planned to meet both 
aims. To meet the first, a constant base-line of test- 
ing conditions, such as starter and ballast designs, 
must be held over a long period. To meet the sec- 
ond, testing conditions must be shifted as fast as 
predominant customer usage shifts. To provide 
the continuity needed for the first aim, the base- 
line condition must necessarily lag new commercial 
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developments used in field operation. So, duplicate 
lamp samples are often life-tested on these new 
developments to determine any life variations from 
the existing standard. 

A review of our starter and ballast choices for 
standard testing over the years will illustrate the 
problems encountered and their manner of solu- 
tion 

Starters for 


When both 


magnetic and thermal starters were commercially 


standard life testing. 
available in early years, the magnetic type was 
used for life testing. When the glow starter dis- 
placed both of these in customer use, its use in life 
testing became and remains standard. All glow 
starters used for life testing are individually tested 
for conformance to industry performance stand- 
ards, and are group replaced at two-year intervals. 
The 100-watt T17 lamp (now largely replaced by 
the 90-watt 


starters when first 


was used with four-contact thermal 
introduced, and so was life 
tested the same way. During the war, glow-switch 
starting became predominant, and the correspond- 
ing shift in standard testing was made after the 
war. Lamp test life shifted considerably, and re- 
quired lamp redesign to meet published and test 
levels obtained with thermal starters. 

Ballasts for standard life testing. For the first 
several years the large, low-loss reactors built with 
When they 


became commercially obsolete, selected samples of 


integral magnetic starters were used. 


commercially popular ballasts were substituted, 
and are still standard on many lamp sizes. The 
model of predominant demand is selected; on low- 
wattage lamps, it is a reactor operating from 118- 
volt supply; on the higher-wattage lamps operating 
from stepup voltages built into the ballast, it is a 
118-volt input, two-lamp, lead-lag design. To mini- 
mize variations in lamp operating current at life 
testing, only those individual ballasts are used 
which deliver within 3 per cent of rated current to 
reference lamps. Commercial limits are necessarily 
broader than this, resulting in occasional difficulty 
to obtain desired samples. 

The newest method, now largely used on high- 
production types, is to operate lamps from a 
voltage supply at their rated open-circuit value, 
through specially constructed, individually ad- 
justed reactors and reactor-capacitor combinations. 
These can be adjusted and held permanently with- 
in 1 per cent of rated current. 

Other life 


burned horizontally on metal-frame racks, at spac- 


testing procedures. Most lamps are 
ings comparable to those used in commercial fixture 


designs. Until four years ago, the test positions 
were purposely designed without adjacent metal, 


to insure that lamps would start reliably under this 
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adverse condition. But laboratory tests then showed 
that the greater performance problem (for switch- 
start lamps) is instant-starting under favorable 
starting conditions. For this reason, and because 
of the dependence of Dri-Film coated instant-start 
lamps on adjacent metal for reliable starting, a 
grounded metal backing simulating a fixture is 
now standard for all lamp types. 

The standard testing cycle is 180 minutes on, 20 
minutes off for all lamp sizes. Duplicate lamp 


samples are frequently tested at certain other 


starting frequencies for comparison with the stand- 


ard cycle. 

The supply voltage is sinusoidal a-c, controlled 
to 1.5 per cent of rated value. 

Lamps are removed from the test positions only 
for photometry intervals, at 500, 3000, and 7500 
hours. 

Lamp samplings are obtained from each factory 
for each month, and are randomized to represent 
the whole month, and not just production for a 
particular day. 

Life test results and comments. Test results ob- 
tained by the above methods are combined with 
our information on common service conditions to 
determine our published life ratings. 

Considerable time is required to determine lamp 
life. Although a year has 8760 hours, it takes 1%4- 
2 years to run a lamp lot averaging 7500 hours life. 
This is because the last individual failure often 
runs to 10,000-12,000 hours; besides this, there are 
the delays of shipment and handling, cycling time 
off, removal for photometric intervals, ete. Even 
when lamps are somewhat short-lived, the first fail- 
ures would occur fully six months to a year after 
manufacture, when the lamps represented are al- 
ready in service use. No completely reliable method 
has been found to date that will substantially ac- 
celerate life testing of fluorescent lamps. So, the 
lamp manufacturer's chief control over lamp life 
is vigilant attention in daily production to all the 
design and process variables that affect it. 

The spread of individual lamp lives from the 
average of the group has commonly been shown in 
the lamp industry by a mortality curve which 
shows percent of lamps surviving at various per- 
centages of rated life. Where the distribution of 
values follows a normal probability curve, as it 
usually does for lamp life, a single statistical fig- 
ure, the standard deviation (commonly denoted as 
a), fully deseribes this spread. High-production 
fluorescent lamp types have commonly shown a oa of 
about 25 per cent, which is 1900 hours on a 7500- 
hour base. Statistical tables will then indicate what 
per cent of the product may be expected to fall 
within various coefficients of a; ¢.g., 68 per cent 
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within +le. So, on a 40-watt switch-start lamp, 
65 per cent of the lamps may be expected to fail 
within the limits of 5600-9400 hours. The other 32 
per cent are outside these limits, half on the short 
side and half on the long. Similar calculations may 
be made for +2, which includes 95 per cent of the 
product 

This same measure can be used to determine the 
reliability of test life values obtained on small 
numbers of lamps. If a group of six lamps is tested, 
the o of the average life is the above value divided 
by the square root of the number of lamps tested. 
So, life values obtained by testing 40-watt lamp 
lots in lots of six each have a o of 10 per cent, or 
750 hours. Statisticians commonly require that a 
test comparison show a difference of 20 for relia- 
bility. So, a six-lamp test of some new ballast or 
starter design against a six-lamp control lot should 
show 1500 hours difference before any significant 
difference in accessory effect on lamp life can be 
indicated. 

Service tests of lamp life by large users often 
involve large quantities of lamps, sometimes ex- 
ceeding the life-test rack capacity of the lamp 
manufacturer. So, lamp manufacturers welcome 
accurate service life information from large users 
as a supplement to their own test results. However, 
these tests lack the control over operating variables 
that rack tests have, and are likely to be represen- 
tative only of a particularly lamp production date 
and factory rather than of the total product. 

From all this, it can easily be seen that a starter 
or ballast manufacturer can design and market 
some new design faster than the lamp manufac- 
turer can reliably determine its effect on lamp life. 
Both the problems of long test time and limited 
lamp sampling are involved. On several occasions, 
the second or third test comparison on some new 
accessory has yielded a widely different result than 
the first one. So starter and ballast manufacturers 
should allow adequate time on their development 
schedule for the full testing of any design shift 


which may affect lamp life. 


Operating and Service Variables 


Many variations in operating and service condi- 
tions affect lamp life markedly. Some of these, such 
as supply-line voltage and starting frequency, vary 
with each installation, and are often under the 
user’s control. On the two important variables of 
starters and ballasts, however, the only control 
the customer has, other than the certification pro- 
grams mentioned below, is his selection of brand- 
name and general type of design. On ballasts par- 
ticularly, his final choice of quality and resulting 
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lamp performance is made when he purchases his 
fixtures for initial installation. His knowledge of 
how they affect lamp performance is limited, and 
he seldom has the facilities required for reliable 
testing. To aid him in the selection of accessories 
to provide rated lamp life and other lamp perform- 
ance ratings, various specification and certification 
programs have been set up in the industry, con- 
cerning which details are available. From the lamp 
performance standpoint, it is important to empha- 
size that the precise specification point dividing 
acceptable from unacceptable accessories is neces- 
sarily arbitrary. As later graphs will show, lamp 
life gradually declines with increasing departures 
from ideal values. So, even within specification 
limits, there can easily be variations in lamp life 
and performance for accessories of differing de- 
signs. The lamp manufacturer aims to provide 
rated life for all accessories meeting specification 
limits, but still longer life may be obtained with 
more conservative designs than these. While these 
specifications summarize at any time the best 
knowledge to date on requirements for rated lamp 
performance, they are by no means a closed book. 
Each year brings some new information which 
revises older data and concepts, and specifications 
are then revised accordingly. 

Supply-line voltage and lamp current. Lamp life 
is determined by the cathode, and it is a current- 
rated device. Those service conditions that increase 
lamp current usually shorten life, and vice versa. 
Fig. 6 shows test results on two .43-amp rated 
lamp sizes, the 40-watt switch-start and the 96T12 
instant-start. Test points are not shown because 
the curves were drawn from a large number of 
separate tests. Life does not decline as steeply with 
increasing current on the 96T12 as on the 40-watt 


because the triple-wound cathode used in the for- 
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Figure 6. Effect of lamp operating current on lamp life. 
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mer runs cooler at rated operating current, and 
£0 withstands overload better. For it, the curve 
shows about 0.5 per cent loss in life for each 1 per 
cent current increase, while the 40-watt shows 
about 1.7 per cent. Both show increasing life for 
subnormal current down to about .20 amp. Below 
there, the life curve turns downward because this 
cathode size is not adequately heated by lower cur- 
rents 

One common cause of lamp operation off rated 
current is line voltages above or below the usual 
118-volt ballast design center. On lag circuits, a 1 
per cent shift in line voltage causes a 142-2 per cent 
shift in lamp current, the exact value depending 
on lamp size and ballast design. On all lead cir- 
cuits, each 1 per cent shift in line voltage causes |! 
per cent shift in lamp current. A second cause of 
operation outside rated current is the variation of 
individual ballasts because of manufacturing vari 
ations. A third cause is variation in voltage of 
individual lamps, for the same reason. A fourth 
cause follows in the next paragraph. 

Lamp-current waveshape. Fig. 7 shows from 
extensive testing the gradual loss in lamp life as 
operating-current waveshape increases over the 
1.4 crest factor of a pure sine wave. Since lamp 
wattage was held constant in these tests, the loss 
of life shown is a compound effect resulting from 
both (1) the effect of the increasing rms current 
required to maintain rated lamp watts (see above 
paragraph) and (2) increased cathode sputtering 
from peak currents, as compared with lower ones 
for normal waveshapes of the same rms value 

Lane supplies ercept 60-cucle a-c. Test data are 
meager because of the overwhelming predominance 
of 60-cyele supply usage. Preliminary life test 


comparisons to date in the 360-400 cycle range have 
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been inconclusive because of other variables, and 
more tests are in progress. Lamp life may be 
longer at the higher frequencies. Several tests run 
to compare lamps at equal wattage on d-c vs. 60- 


cycle a-c showed equal or longer life to cathode 


deactivation on d-e. In d-c operation, however, 
starting reliability and drift of mercury vapor to 
the cathode end are more serious limitations to 
satisfactory service life than is deactivation. 

Amlient temperature. Two life test comparisons 
have been run. One was of 15-watt TS lamps in a 
walk-in cooler held at 32°F. The second was of 40- 
watt switch-start lamps in a regular life-test room, 
which runs quite warm because of the high wattage 
dissipation, vs. control lamps in a room held at 
80°F. Neither test showed statistically significant 
effects on lamp life, and none would be expected 
over the relatively narrow range of bulb tempera- 
tures at which lamps must operate to maintain 
satisfactory light output. 

Starting frequency. Fig. 8 conveniently sum- 
marizes on a log-log scale a large amount of data. 
Ours agree satisfactorily with the Vorlander-Rad- 
din data,’ which are also shown. On the commonly 
published life ratios for 6- and 12-hour burning vs. 
the standard 3-hour, considerable shift in test re- 
sults has occurred from time to time with no obvi- 
ous cause. 

Cathode preheat (switch-start lamps). The im- 
portance of adequate cathode preheat temperature 
at starting, to obtain maximum life on switch-start 
lamps has already been reported.* Present specifi- 
cation limits for minimum acceptable preheat time 
and current are based on a minimum permitted 
cathode temperature of SOOK, which is barely per- 
ceptible incandescence. Considerably longer life 
will be realized if each start has ideal preheat; 7.e., 
one in which a fluorescent glow commonly called 


“end-glow” appears at each lamp end before the 
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Figure 8. Effect of starting frequency on lamp life. 
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main are strikes. The worst preheat condition, of 
course, is starting without any preheat (instant- 
starting). The next several topics deal with service 
variables that affect cathode preheat. 

Thermal vs. glow starters. All our comparison 
tests were run years ago on the four-contact ther- 
mal design, when it had considerable use. Because 
of lamp design changes since, the detail data are 
no longer dependable, but they all showed a lamp- 
life advantage for this design of thermal starter. 
The main reason is that preheat times can be set to 
ideal values in this design by properly setting con- 
tact pressure. A second reason is that no service 
conditions can cause damaging instant-starting, 
because the open-circuit voltage of the ballast is 
short-circuited until cathode preheat is available. 
Glow starters show some variability in preheat 
time, and their normally-open contact design some- 
times permits instant-starting. 

Glow starters have generally replaced thermal 
starters in market competition because many glow- 
starter advantages outweigh this life differential. 
Some of these are lower cost; ruggedness; dura- 
bility; easier adaptability to reliable cutout de- 
signs; no wattage loss during lamp operation; 
prompt restart; and smaller physical size than some 
thermals, such as the one tested above. 

Instant-starting tendencies on lead circuits. The 
economical combination of lag and lead circuits in 
two-lamp ballasts to provide high power-factor has 
been an immense factor in the acceptance and 
growth of fluorescent lighting. In addition, lead 
circuits are better than lag for regulation (see 
above), and for reliable starting. However, they 
also show a tendency, under certain conditions, to 
instant-start lamps in switch-start circuits with re- 
sultant adverse affects on lamp life. Fig. 9 shows 
the direct relation between relative lamp life and 
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Figure 9. Effect of instant-starting on life of 40-watt 
switch-start lamps. 
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Figure 10. Effect of reversing ground connection and 

color-coding of 120-volt ballast primary, on potentials 

between grounded fixture and lamp cathodes. A, former 
common practice; B, recently recommended practice. 


the percentage of starts that occur without await- 
ing cathode preheat. The 33 per cent life point 
for 100 per cent instant-starting was obtained 
by purposely running 40-watt switch-start lamps 
on instant-start bailasts. The points ranging from 
55 per cent to 85 per cent instant-starts, however, 
were all obtained on lead circuits of commercial 
ballast designs in tests duplicating service con- 
ditions. The point at about 15 per cent instant- 
starts, with a corresponding relative life of about 
90 per cent, is the condition found on our standard 
test racks. Since lag circuits have not shown this 
instant-start tendency or life reduction, these rela- 
tive life figures also represent ratios of lead-to-lag 
life. Evidence of this problem has chiefly appeared 
in recent years, and it is still uncertain how wide- 
spread its occurrence is, and why some installa- 
tions, such as the standard test racks, differ so 
widely from others. A contributing cause to the 
problem is believed to be the easier instant-starting 
of lamps resulting from some of the same design 
and processing improvements that have so steadily 
improved lamp efficiency and light output over the 
past several years. Also, laboratory investigation 
has shown that several or all of the following 
conditions are required to obtain and study this 
instant-starting: (1) well-seasoned lamps, such as 
100 hours or more burning; (2) burning of test 
lamps several hours between each successive start- 
ing test; (3) adjacent metal of favorable potential, 
such as oceurs in service when both the fixture and 
the common ballast lead are grounded (Fig. 10, A) ; 
and (4) relative humidity below 65-70 per cent, a 
common occurrence for many locations and times 
of year. All these factors can easily occur in nor- 
mal service 
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Certain contributing causes and partial remedies 
are definitely known. One contributing cause is a 
type of ballast design which came into wide use 
after the war, in which the rms open-circuit volt- 
age was in the normal range, but the peak voltage 
was high because of wave distortion. Up to that 
time, no specification need had been evident for a 
maximum voltage limit, since economics had always 
held ballast designs close to the minimum limits. 
From this experience, a maximum permitted value 
of peak open-circuit voltage has been set, which 
reduces but does not eliminate the problem. An- 
other contributing cause, as noted above, and shown 
in Fig. 10, A is the high voltage existing between 
one cathode and the adjacent metal fixture under 
The shift in 


primary color-coding and grounding of Fig. 10, B 


former standard wiring procedures 
has been recommended, and already adopted by 
most ballast manufacturers. It reduces the lamp- 
to-fixture potential available to initiate instant- 
starting from 220v to 120v, and also shows a defi- 
nite improvement, though again not a complete 
cure, for instant-starting tendencies. Obviously, 
this improvement is not applicable where high 
open-circuit voltages, such as 236v and 265v, are 
directly available from line supplies. Nor is either 
of the above improvements feasible for application 
to existing installations. If serious troubles are en- 
countered on them with short lamp-life from in- 
stant-starting, one possibility is the substitution of 
normally-closed-contact thermal starters for nor- 
mally-open-contact glow starters. But then, as was 
listed above, many inherent advantages of glow- 
switch design and performance are sacrificed. Be- 
sides this open-contact design feature of the glow 
starter, its glow characteristics are a third con- 
tributing cause. It has recently been observed that 
the glow, which occurs in these starters when the 
line supply is first turned on, generates transient 
voltages on the lead cireuit during the period re- 
quired for the contacts to close, and these some- 
times produce instant-starting 

Despite these instant-start problems on lead cir- 
cuits, lamp life averaged for lag and lead circuits 
should meet published ratings for average service 
conditions 

Compensated vs. uncompensated lead circuits. 
Another problem of lead circuits, quite independ- 
ent of the instant-start problem, is their inadequate 
current for preheating cathodes unless a compen- 
sator winding is added. A previous paper® reported 
33 per cent loss in life for uncompensated as com- 
pared with compensated lead circuits. Three addi- 
tional test comparisons run since that date, total- 
ing an average of 114 lamps for each lot, average 
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a 30 per cent loss in life for uncompensated lead 


circuits, in good agreement with previous data. 
Since this loss of life is additive to any loss from 
occasional instant-starting, the use of compensated 
lead circuits remains an industry specification for 
obtaining rated lamp life. 

Trigger-start circuits. This ballast design is 
commercially available in low-wattage and circline 
lamp sizes. It aims to provide fast starting without 
starters on switch-start lamps, by providing a com- 
bination of high open-circuit voltage and high 
cathode-heating current. The latter automatically 
cuts back to a low value as soon as the are strikes. 
Since the same value of open-circuit voltage re- 
quired for reliable starting under adverse condi- 
tions will instant-start the lamp under favorable 
conditions, a compromise value must be chosen. 
Five life-test comparisons on 12-inch circline lamps 
of switch vs. trigger-starting averaged a 30 per 
cent loss in life for trigger-start. Despite the life 
loss, lamps are already so long-lived that this cir- 
cuit has gained wide acceptance, especially for 
home use, where quick starting and elimination of 
starters are so desirable. In certain trigger-start 
circuits where two lamps are started and operated 
in series, less extensive tests show less or no loss of 
life. This indicates that series-starting delays full 
arcing until cathode preheat is available. 

Series ballasts for instant-start lamps. In lamps 
designed for instant-starting, none of the above 
complications apply. On this type, the only start- 
ing problem affecting lamp life is that of the series 
or sequence-start ballast. The ballast industry has 
developed these designs in a successful effort to 
improve the economies of lighting, and they pro- 
vide lower losses, lighter weight, and lower cost. 
Lamp performance on this circuit has already been 
the subject of a paper,® and Fig. 11 summarizes the 
information reported there, plus new data obtained 
since. Life relative to that obtained on lead-lag 
circuits is shown in relation to the starting current, 
with the latter determined in accordance with in- 
dustry procedures. Note that ballasts meeting the 
100 ma minimum specification limit of the industry 
average about 85 per cent of lead-lag life. The 
wide spread shown in Fig. 11 for various test com- 
parisons of the same ballast designs again illus- 
trates the difficulty of furnishing any quick, vet 
reliable determination of how a new ballast circuit 
affects lamp life 

Life variables on rapid-start lamps. No serious 
troubles with life are anticipated or have been re- 
ported to date on this relatively new system. Much 
of the above background on life variables was taken 
into account in designing the rapid-start system to 
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Figure 11. Effect of series-circuit starting-current on 

lamp life relative to life on lead-lag circuit. (Starting 

current is measured at 90 per cent of rated supply voltage 
through specified resistor.) 


be free from them. This system depends on a rela 
tively low open-circuit voltage to delay striking 
the main are until the cathodes have heated. 
Where higher open-circuit voltages are required 
to start lamps reliably at low ambient tempera 
instant-starting normal 


tures, some is likely at 


ambients. Since the cathode is the triple-coil con 
struction (Fig. 2, right), life reduction should not 
be serious. The use of series-circuits is preferable 
for longest rapid-start lamp life because, as men- 


tioned above on trigger-start circuits, series-start- 


ing tends to delay instant-starting momentarily, 


and so allows time for full cathode heating. 
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Light and Color Engineering in Post Offices 
Discussion of paper by Tom C. Cargill, Jr. and Curtis E. Kautt 
(Published October 1954 ILLUMINATING ENGINEERING) 


T. F. COGHLAN | congratulate Mr. Cargill and Mr. Kautt 
on their very clear and complete explanation of the Post 
Office Department’s seeing problems and the action they 
have taken to overcome and correct them. The Post Offices 
does have problems peculiar to their normal operations that 
are not found in other businesses 

The trial installations referred to, especially the first on 
at Richmond, Virginia, have very effectively proven the 
value of improved lighting to the employer as well as to the 
employee. It is encouraging to see the new trend of think 
ing that has developed at the Post Office Department in the 
last several years. Starting under Mr. Leighton’s vigor and 
enthusiasm this has had much to do with a very noticeable 
turning point in the lighting of Post Office workrooms 

I am personally gratified with the results of these instal 
lations because they have confirmed the correctness of light 
office at Public 


Service six or eight vears ago for Post Office buildings that 


ing layouts prepared in my Buildings 


*Electrical Engineer, Public Buildings Serv Washington, D. ¢ 
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were to have been built after World War II. Unfortunately 
for the Post Office these plans never went ahead because 
funds for construction were not made available 

Fortunately for the cause of better lighting, however, the 
Post Office Department had funds available for experi 
mental work which was used for trial installations and has 
brought the value of good lighting to the attention of the 
proper authorities, resulting in an appropriation earmarked 
for lighting improvements, which naturally include color 
conditioning as well 

I had the opportunity of working with Mr. Leighton on 
the Richmond project, as well as the other installations 
mentioned in the paper. Having a first hand knowledge of 
the seeing conditions before and after, | can assure you 
that the improvement is even more impressive than the 
photographs show 

I am also happy to see that the General Service's stand 
ard lighting fixtures referred to in the paper have proven 
to be most satisfactory because the lighting of Post Office 
foremost in our minds at 


workrooms was the function 


Discussion awe 





when designs of type 362 and 364 


point out that the standardization of 

design that has been practiced by Public 

Buildi erviee is absolutely necessary to meet the flexi 

bility required for future changes and addition of lighting 

units in existing rows of fixtures as referred to in the 
paper under “Category No, 2.” 

This scheme of standardization makes it possible to 
obtain additional fixtures that match and fit perfeetly with 
the original installation at any time in the future when 
conversion of “Category No. 2” is desired And, of utmost 
importance to the Government, is the fact that these addi 
tional fixtures can be obtained through honest open com 
petitive bids that are based on clear and definite drawings 
and specifications that contain no trick requirements to 
insure getting the particular fixtures necessary to perfectly 
match and fit the existing fixtures among which they are to 


This competitive manner of procurement also 


be installed 
applies to obtaining parts because of standardization. This 
is quite important to anyone responsible for operating and 


maintaining several thousand buildings 


J. A. Meacham We have long needed positive evidence 
that improvements in seeing and working conditions do 
tually inerease worker output ind equally important, 
that the increase in productivity is great enough to justify 
the cost involved 

Mr. Cargill and Mr 


experience at the 


Kautt have supplied us with this 
information I'he Richmond, Virginia, 
Post Office appears to be directly applicable to any working 
area. The fact that the work being done remained the same 
during the test period and the facet that other influential 
factors remained constant makes the resulting figures espe 
cially significant 

We have, for example, an approximate cost of $1.36 per 
aquare foot for installation of new lighting, painting and 
ventilation The unit production in the Richmond experi 
ment showed a total increase of S&S per cent as a result of 
the renovation 

This is sound engineering data which will be useful to 
ill of us in promoting the idea of better seeing and work 
ing conditions for industry. On the basis of the authors’ 
analysis, the prorated cost of the improvement for each 
employee was #23.15 per year whereas the dollar value of 
in S per cent increase in production was 8320.00 per year 
for each employee Considering there were 226 full-time 
employees involved, the theoretical total saving per year was 
$45,000 and more than paid off the total cost of the im 
provement (#34,714.6 the first year of operation 

Mr. Cargill and Mr 
this helpful contribution to the basie engineering of our 


Kautt are to be congratulated on 


profession Those who, like myself, are interested in the 


field of color as a factor in better lighting will be especially 


ple wseul at the emphasis placed by the authors on the sele« 


‘The Sher 


thon of proper reflective surfaces and developing good se 
ing and working conditions 

I might add that there has been a growing awareness 
among paint manufacturers of the fact that they have a 
vital interest in working hand in hand with the lighting 
engineer. I am sure that my fellow representatives of the 
paint industry would be glad to join me in expressing our 
appreciation to Messrs. Cargill and Kautt, as well as the 
Illuminating Engineering Society as a whole, for the co 
operative manner in which it has accepted our interest and 
effort in the field of better lighting and better seeing 
J. M. Keren*: While LE.S8. has reported numerous papers 
showing increases in store sales, plant production, egg pro 
duction, growth of African violets, ete., as a result of better 
application of light, we have had very few on productivity 
in offices and similar areas. This is probably, in part, be 
cause of the non-repetitive nature of the tasks. Those tests 
that have been reported include the significant tests at the 
Bureau of Internal Revenue 55 per cent inerease in pro 
duction of key punch operators, 10 to 50 footeandles, whieh 
pays for its installation cost every six months. A later test 
at the Department of Census with lesser illumination 
changes still shows significant increases in productivity. 

Many of us are grateful to the authors for this report 
on Post Office lighting. The pro-rated cost per year, per 
benefited employee of $23.15 is interesting; the inereased 
production of 8 per cent over the base 1951 rate is amazing; 
but when we find that this increase, based on an average 
#4000 salary, will repay the cost of the improvements 
cach month, this fact becomes very significant to both those 


who design lighting and those who buy it 


MILLER* [ also wish to express appreciation 
Messrs. Cargill and Kautt on the 


ooperation of the paint industry in selection of colors, 


Ronerr A 


of the comments of 


proper reflective surfaces and good performance in the 
rehabilitation of the Richmond Post Office, and thereby to 
emphasize the discussion by Mr. James A. Meacham. 

Also, and more particularly, | would like to forestall a 
deluge of unnecessary enquiries. In his presentation Mr 
Cargill stated that the “observation galleries are glazed 
with one-way glass.” I would like to emphasize that there 
is no such animal. The observation galleries are glazed 
with a very special more or less neutral color glass which 
will transmit not more than 10 per cent of the incident 
light and not less than one per cent of any wavelength of 
the visible light. This means that one can see through the 
glass from the darker side to the more highly illuminated 
side, but it makes no difference how the glass is set it 
makes no difference which face of the glass is toward the 
light. Let me emphasize again that there is no such animal 
glass. 


is a “one-way” 


‘Gieneral Electric Engineering Division, Nela Park, Cleveland, 
Ohio 


Pittsburgh Plate Glass Co Pittsburgh, Pa 
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E.S. LIGHTING DATA SHEET 


A.LA. File No. 31f 


— — 
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INSTALLATION AT DOEHLER JARVIS DIVISION OF NATIONAL LEAD COMPANY, 
POTTSGROVE, PENNA. 


Industrial Lighting 


LIGHTING OBJECTIVE: To provide general illumination for the cleaning and trimming of die 


castings. 


GENERAL INFORMATION: The bay shown above is approximately 40 feet wide. The floor is 
conerete (25% RE) and ceiling is painted light green (60° RE). In this area die castings are 
trimmed both by hand and by automatic machines. The hand operation involves filing and 


scraping. 


INSTALLATION: Westinghouse #2 SPC-75 (style 1569-365) luminaires each containing two 96-inch 
T-12 standard cool white fluorescent lamps operated at 420 ma are mounted 16 feet 6 inches 
above the floor in continuous rows on 10-foot centers. After 200 burning hours the illumination 


averaged 60 footeandles 


Lighting data submitted by Arthur V. Schafer, Philadelphia Electric Company as an 
illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A Christmas Circle, a huge pine wreath, is dotted with 
silver foil ornaments and lighted by two PAR lamps on 
the lawn. The small tree on the door is hung with orna 
ments and icicles. A jovial oilcloth gamin beckons you 
to step through the circle to warmth and pleasure within. 


A glistening frame of green, blue, red, gold and silver 

balls, attached to chicken-wire panels at the right and 

left sides, outlines a white door, with similar balls hung 

across the horizontal window above the door. The ribbon 

and pine branch wreath is spotlighted from above and 

the entire door area is floodlighted by a 150-watt PAR 
lamp located in front of the steps 


Verry Christmas 


Strings of amber lights accentuate the lines of a peaked 
roof, and are entwined in laurel roping across the win- 
dows. Directed from behind at a “cathedral” window de- 


sign, a 150-watt floodlamp illuminates the Madonna and 
Child and the “stained glass window” of colorful paper. 
Pine tree boughs are silhouetted in side panes of window. 
PAR lamp on the lawn lights the exterior of the house. 
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The horizontal lines of this ranch-type 
house are followed by the colorful 
lights in the bushes and along the edge 
of the roof. The entrance is hung with 
laurel, sparkling with lights, as is the 
wreath on the door itself. Lighted 
Ornaments gleam from the windows, 
and a large lighted plastic Santa rests 
against the chimney. The whole house 
is floodlighted from three PAR lamps 
on the lawn, which pick out the row of 
ivy-filled flowerpots along the low wall. 


With Light 


With elegant simplicity, Christmas loveliness is 
mounted against a delicate raspberry colored door. 
Huge gold balls are suspended at the bottom of the 
decoration and smaller ones of green, gold and silver 
are clustered in the center against a gold ribbon. A 
green felt bow and long green felt streamers mingle 
richly with the frosted silver pine and berry branches. 
The decoration is highlighted against the rose-pink 
door by a 75-watt spotlight in the ceiling outlet of 
the portico roof, and by a 150-watt PAR lamp on the 
top step. The vases flanking the entrance repeat the 
color of the door, with contrasting light green tops. 


All photos and data courtesy of Miss Myrtle Fahsbender, 
Director of Residential Lighting, Westinghouse Electric 
Corp., Bloomfield, N. J. 
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Control of Electrical Lighting With Dimmers 


ONTROL of light todav, as in the past, 1s 
man’s attempt to parallel nature. In the 
commercial usage of light, however, whether 
in stores, homes, the theatre or elsewhere, some 
varying control is frequently an important part 
of the particular effect desired from the lighting 
Many de 


controlling both the total amount of light and the 


desien ies exist for the control of licht 


color of light. However, when colors are to remain 
approximately constant, a convenient means of 
controlling the total light output is the use of a 
dimmer 
A dimmer, as defined in this diseussion, will 
refer to a device inserted in an electrical circuit to 
control the eleetrie power to the light source. The 
types of dimmers which are generally used are 
classified as 
Resistance metallie wire 


Renetor saturable core movable core 


Induction voltage regulator 
lube type 


Autotransformer continuously adjustable voltage 


Resistance Dimmer 


In the early days of electric lighting, dimming 
effects were achieved by using resistance drop 
characteristics of series and parallel lamp connec 
tions, and later by switching the multiple filament 
lamps in various series and parallel combinations. 
A number of rheostatic type sockets, satisfactory 
in small electrical sizes, were also developed 

Historically, the water rheostat was employed in 
commercial lighting control. The attendant diffi- 
culties with water rheostats can be readily appre 
ciated when one considers the difficulty of confin- 
ing water to the rheostat, the production of gases 
due to electrolysis of water and the annoyance of 
exploding these gases if the rheostat is used on 
direct current. In view of other circuit elements 
which are much more satisfactory than the water 
rheostat, this type has been dropped in this discus- 
sion, and later types of electrical dimmers only are 
considered 


Fig. 1 shows the advantages and disadvantages 


Avurnor: Chief Engineer, The Superior Electric Company, Bristol, 


Connecticut 
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By WILLIAM P. CARPENTER 


A general discussion of dimmers for the 
control of light, their characteristics, com 
parison of advantages and disadvantages of 
various types, and suggested application. One 
of a series of articles outlining fundamental 
information on lighting application. 


of the various types of dimmers and a schematic 
diagram of each. Note that in this comparison of 
types, the advantage of the resistance type dimmer 
over all others listed is that it will operate on d-e 
as well as a-c. However, it is a loss type of device, 
which means that it is expensive to operate and 
produces considerable heat. Is is also load sensi- 
tive (has high regulation) in that the output volt- 
ave of the circuit varies as the magnitude of the 
load is changed. Because of high regulation it is 
necessary for it to be tailored to the particular size 
load; that is, if the dimmer is to dim properly 1000 
watts and the load is reduced to another value of 
wattage, let us say 300, the intensity of the lamp 
under control changes considerably for the same 


dimmer setting 
Reactor Dimmer 


The reactor type dimmer will operate on a-e 
only, It is not a loss type of device, but produces 
a poor power factor in the circuit because it is a 
reactive element. A series reactor is semi-load 
sensitive, depending upon the design. By semi- 
load sensitive, it is meant that regulation will be 
experienced much the same as in the resistance 
dimmer until the reactor has sufficient voltage 
across it to become saturated. When it is saturated 
it absorbs essentially a constant voltage so that the 
remaining voltage which appears across the load is 
approximately constant. Prior to saturation it has 
a voltage drop proportional to load current 

The saturable core reactor’s impedance is con 
trolled by the degree of saturation in the core. 
This is done by a d-e winding through which a cur- 
rent is passed of such a value to produce the 
desired saturation, 

The reactor has maximum impedance (maximum 
current 


dimming effect) when there is zero d-c 


through the d-e coils, and minimum impedance 
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SCHEMATIC 
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Figure 1. A comparison of several 
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(minimum dimming effect) when the d-e winding 
is carrying maximum current. Between these two 
limits a smoothly adjustable impedance value is 


It 


seen immediately that the saturable core reactor 


obtained by adjusting the d-e current can be 
lends itself to remote control. 

The degree of flexibility in this remote control 
the 
designer and the complexity of the cireuit which 


is limited only by the ingenuity of circuit 
he is willing to employ. The time constant of this 
circuit is largely dependent upon the L/R ratio of 


the d-e coil and associated circuit. 


Induction Voltage Regulator Dimmer 


regulator is sometimes 


The 
used as a lighting control, but 


induction voltage 
its usage has not 
been common. However, it is adaptable for con 
trolling large amounts of power, but a relatively 
The 


long time is required for voltage change 
device is efficient, but can be used only on a-c 


Tube Dimmer 


When a tube type dimmer is used, in general the 


grid controlled gas tube — the thyratron — is em 
ployed, and dimming is achieved by controlling 
the firing angle of the tube. This type of dimmer 


permits exceedingly flexible circuitry. Tube dim 


8 
o— 


ming equipment 


Is apt to he 


rather complicated 


because of the attendant apparatus required such 


as filament transformers and phase shifters. 


Also 


a time delay mechanism should be used to permit 


warming up of the filament before plate voltage is 


applied. 


Equipment of this sort is relatively ex- 


pensive, but lends itself exceedingly well to elab 


orate control schemes. 


stant. 


It has a negligible time con 


It is to be noted that the term “time constant” 


is not to 


be confused 


with the 


initial warm-up 


time which is required on tube equipment. 


Figs 


the rheostat, 


sliding 


eore reacto 


2 and 3 show schematically the circuits of 


d-e eontrolled 


saturable core reactor, induction voltage regulator, 


and grid controlled tubes used as dimmers 


Continuously Adjustable 
Autotransformer Dimmer 


The continuously adjustable autotransformer is 


ideally suited 


diagramatically in Fig. 4. 
a-c, but with negligible losses and heating, 


to 


veneral 


usage, 


This shown 


1S 


It will operate only on 


is avail 


able in a large variety of electrical sizes and me 


chanical configurations, and is not 
The autotransformer consists of a 


having a copper winding 
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Figure 3. Schematic diagrams for (left) saturable core reactor dimmer, (center) induction voltage regulator used as 
a dimmer, and (right) thyratron tubes used as a dimmer. 


winding is bared so that the sliding contact may 
be rotated across any of the turns. This is a com 
mutating type of contact so that the circuit is not 
interrupted 

The output voltage is dependent upon the num 
ber of turns encompassed between the sliding con 
tact and one end of the winding. The autotrans 
former has negligible load regulation because it is 
a tightly coupled transformer. The continuously 
adjustable voltage transformer is exceedingly ver 
satile and available in a wide variety of configura 
tions. For this reason it is the type most generally 
employed as a dimmer, The continuously adjust 
able autotransformer may be operated from a knob 
which is rotated by hand. This is shown in Fig 5 
This dimmer is particularly useful in single dim 
mer installations or as an auxiliary to an existing 
installation 

Where it is required to have a dimmer arranged 
for more active operation, the continuously adjust 
able autotransformer dimmer is fitted with a con 
ventional theater switchboard type of operating 
lever. This is shown in Fig. 6. Fig. 7 shows a 
group of autotransformer dimmers arranged for 
operation from lever handles mounted in an angle 
iron skeleton frame of a theater switchboard 

Packaged dimmers are available having trans 
former elements, lever operators; mechanical mas 
tering, pilot lights, terminals and output connec 
tions. A typical packaged switchboard of this type 
is shown in Fig. 8. This unit contains four 2000 
watt circuits 

A motor driven adjustable voltage autotrans 
former dimmer is shown in Fig. 9. The control of 
this motor is exceedingly simple, the motor being a 
motor so that the control 


thr ¢ lead reversible 


switch need be only a single pole, double throw 
type 
A servo type of remote control for the motor 


driven dimmer is available. Fig. 10 shows a con 
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sole board for controlling positioner type motor 
miniature control levers 
The power controls, ad- 
justable autotransformers, are located 
on a switchboard. This positioner type of control 
employs a motor and a relay which perform the 


driven dimmers from 
mounted on the console. 


remotely 


switching of the motor. 

In the positioner type circuit, the continuously 
adjustable autotransformer has a potentiometer 
mechanically coupled to it. The control consists of 
a potentiometer which is bridge connected to the 
potentiometer on the autotransformer. The out- 
puts of these two potentiometers are fed to a null 
relay which will be de-energized when the poten- 
tiometers are in electrical balance —- the same me- 
chanical positions. When this relay is energized due 
to displacement between the remote control and 
the autotransformer, the driving motor circuit will 
be closed and the motor operated until balance is 
restored. 

This type of control provides the most flexible 
arrangement for use with the autotransformer type 


of dimmer. A miniature switchboard can be built 


























Figure 4. Schematic diagram for adjustable voltage auto- 
transformer dimmer. 


Carpenter ILLUMINATING ENGINEERING 





which will accommodate a large number of circuits 
and the switching of the circuits such as mastering, 
presets and the like can be easily accomplished to 
give the effects the lighting director wishes. 

The dimmer shown in Fig. 11 has been designed 
for use in the home, or other lighting control appli 


cations where a simple wall switch has performed 


the control functions heretofore. This wall box 


Figure 5. 2000-watt autotransformer 
dimmer. 


Figure 6. 6000-watt autotrans- 
former dimmer for incorpo 
switchboards. 


ration in 


Figure 8. Package dimmer employing 
four 2000-watt autotransformer 
dimmers. 


Figure 9. (above) Motor operated 
3-section 5000-watt per section 


dimmer is rated 360 watts and is of such dimen- 
sions that it will fit within a 2-inch by 4-inch 
studded wall. It has protective features of a fuse 
and circuit breaker, and has been approved by the 
Underwriters’ Laboratories, Inc. It must be re 
membered that since it is a transformer, two feed 
wires and two load wires must be brought to it. 


Only a low loss device could be used for this 


Figure 7. Skeleton switchboard 
employing 6000-watt interlocking 
autotransformer dimmers. 


Figure 10. (above) Console for posi- 
tioner dimmer. 


autotransformer. 


Figure 11. (left) Wall box dimmer. 
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“within the wall mounting.” The rheostat is ob- 
viously unsuited for such application because of 
sence 


the large amount of heat which it produces 


the dimmer cannot be satisfactorily ventilated 
when mounted within the wall, a rheostat type 
dimmer would create dangerous temperatures, For 
that reason a device having very high efficiency 
must be used The continuously ad) istable auto 
transformer was selected because of its very hich 


efficiency and mechanical adaptability 


Fluorescent Control 


Dimmers can also be used to control fluorescent 
lighting of either the hot cathode or the cold cath 
ode type if proper circuitry is employed. To dim 
hot cathode fluorescent lamps, the 40-watt rapid 
start type lamp Is commonly used, <A special bal 
last is employed which contains windings for con 
tinuously heating the filaments at all times during 
operation. A thyratron tube arrangement is em 
ployed to carry the are current. This thyratron 
cireuit has firing angle control so that the average 
value of current through the fluorescent tube is 
dependent upon the firing angle of the thyratrons 
Thus dimming is achieved in a very satisfactory 
manner 

Cold cathode fluorescent lamps can be dimmed 
when they are series connected and operated from 
a high voltage sign lighting type transformer of 
the nonvoltage stabilizing type. The light output 
ean be changed by adjustment of the primary volt 


ave to this transformer.* 
Dimmer Application 


In the home, dimmers find application in prac- 


tically every room. In the living room a dimmer 


might be used to set the mood. for relaxation, 


*IL.UMINATING ENGINERRING, June 195! Vol. XLVI, No. 6 
Application Data for Proper Dimming of Cold Cathode Fluores 


ent Tubing.” by William P. Carpenter 


games or television viewing. Employed in the 
dining room, the dimmer is adjusted to the require- 
ment. For example, when the table is being set, 
the lights are full on; during the meal, the lights 
are reduced by operation of the dimmer. In a 
child’s room a dimmer finds particular application 
in that the lights can be brought up from blackout 
to a level required to observe the children, and be 
brought down again to blackout without any opti- 
‘al percussion. Gradually changing illumination 
produces essentially zero disturbance of a sleeper 

The application of dimmers to anditorium light 
ing is well known and has been observed by every 
one. Their use here is to produce atmospheres of 
vaiety, suspense, reverence, ete. They are used in 
movie houses, legitimate stage houses, night clubs, 
lodges and churches 

Commercial lighting such as store lighting, win- 
dow displays and counter displays often uses dim- 
mers for effective variation of the lighting design 
Frequently the dimmers are automatically changed 
in setting from a program controller. This pro- 
gram control of dimmers has been employed in 
store window lighting and outside displays such as 
fountains and general novelty applications 

Dimmers are finding increased use in hospitals 
In the 
equipped with two lighting cireuits 


past, patients’ rooms have often been 
one with on- 
off control for general illumination and the other 
with on-off control for night light service. Better 
control can be achieved by using a single lighting 
circuit and dimmer, and at a lower cost than the 
two-circuit system. 

This presentation covers the subject of dimmers 
An effort has been 


made to cover the features of dimmers which are 


in a general descriptive way. 


of concern to the user of lighting control equip- 
ment. Technical information on any particular 
type of dimmer may be obtained from the manu- 


facturers of each 





Committees 
NEERING 





General Secretary's Report in December |.E. 


The annual report of the General Secretary to the membership of LE.S 


covering the growth of the Society during the past fiseal year, its administration 
and financial status, and the reports from the General, Standing and Technical 
will be a feature of the December issue of ILLUMINATING ENGI- 
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Some Problems Involved in the 
Design of Fluorescent Lamps 


HE performance of a fluorescent lamp is de- 

termined by a number of factors some of 

which are interdependent and some which are 
mutually opposed to each other. The geometry of 
the lamp envelope, lamp loading in watts per unit 
area, the kind and pressure of the inert gas with 
which it is filled, and the chemical stability of the 
phosphor coating, as well as the design of the elee- 
trodes, are all lamp parameters which have an im- 
The elec- 


trical characteristies of the auxiliary equipment 


portant bearing on lamp performance 


and the ambient temperature in which the lamp is 
to be operated are factors external to the lamp itself 
Architee- 
tural and esthetic considerations are also important 


which must receive due consideration. 


and must be given proper emphasis when they 
affect the primary purpose of lamp design, which is 
to furnish ample light for comfortable effective 
seeing at the least possible cost 

In the sixteen years since the fluorescent lamp 
joined the ranks of important light sources, a for- 
midable literature has been assembled covering 
many, if not all, the points referred to. However, 
there has been nothing static about the situation 
during these years. Instant starting used to be con 
sidered extremely destructive to the cathode; today 
instant start lamps have lives quite as long as those 
operated by switch type starting. Frequent start- 
ing or flashing of hot cathode lamps or operating 
them at variable loadings was considered well nigh 
impossible ; now we have perfectly satisfactory dim- 
ming cireuits and flashing signs with hot cathode 
lamps which are perfectly feasible thanks to 
separate heating of the cathodes. 

In view of these and many other innovations and 
improvements, it seems appropriate to re-evaluate 
some of the factors affecting the performance of 
fluorescent lamps to see where we stand regarding 
possible changes in lamp design in the continuing 
search for ways and means of furnishing more light 
at less cost 
A paper presented at the National Tec al Conference of the 


Iuminating Engineering Society, Septet 17, 1954, Atlantic 


City, N. J ArTHors: Sylvania Elect *roducts, In Salem, Mass 
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By ERWIN F. LOWRY 
W. CALVIN GUNGLE 
CHARLES W. JEROME 


The Energy Relations 


Since the fluorescent lamp is a gas discharge 
device, the energy it absorbs may be divided into 
two portions : 

1. The energy absorbed at the electrodes which 
does not contribute appreciably to the light emitted 
and therefore is nearly a total loss. It is equal to 
about 19 7 watts where 7 is the lamp current in. 
amperes.! 

2. The energy consumed in the positive column 
or plasma, part of which is utilized in the genera- 
tion of useful ultraviolet energy and part of which 
is lost in elastic scattering or in recombination at 
the walls. It should also be pointed out that not all 
the ultraviolet generated reaches the walls and be- 
comes effective in exciting the phosphor coating. 
This is the phenomenon known as ‘imprisonment 
of radiation.’’ At least some of the ultraviolet 
energy generated near the center of the discharge 
column will strike and excite mercury atoms. These 
excited atoms may or may not re-radiate this energy 
as ultraviolet. In any event this process results in 
a corresponding decrease in the amount of fluores- 
cent visible light emitted by the lamp. As might 
be expected, this loss increases with increasing di- 
ameter of the bulb and with increasing mereury 
pressures 

In general, the energy balance in a fluorescent 
lamp is given by a very simple mathematical ex 
pression : 

m (W 197) 
Where 
L = total light output in lumens 
m — a number representing phosphor efficiency 
and the efficiency of conversion of positive 
column watts into ultraviolet output reach- 
ing the phosphor. This number thus will 
vary with the color and quality of the 
phosphor, the lamp diameter and gas fill 
ing. For T12 lamps filled with 3 mm of 
argon and using present day white halo- 
phosphate phosphors and operated at 400 
this figure is 80 
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Pigure 1. Effect of Bulb Diameter on 
Efficiency 


Curve A At maximum efficiency 


LUMENS PER waTT 


Curve B At rated loading 
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W lamp watts and is proportional to are 
length a constant 


19/7 electrode loss 
Another way of expressing this relation is 


19] 


LPW m 


Efficiency 


Lamp Dimensions 


Since the lamp wattage at a given current is a 
function of lamp length it is obvious from the above 
equation that the longer the lamp the higher will 
be its efficiency. The maximum efficiency (m L?PW 
will be reached when the lamp is of infinite length 
Practical considerations, of course, limit the length 
of lamp which can be made and handled satisfac 
torily. This length seems to be about 96 inches, at 
which length the lamp will have an efficiency about 
90 per cent of the maximum to be expected 

Not only is the length of the lamp important 
from an efficiency viewpoint but also its diameter 
It turns out that there is an optimum diameter for 
an efficient lamp. There are at least two important 
reasons for this situation. In lamps of small diam 
eter an excessive amount of energy is lost by re 
combinations of electrons with ions at the walls of 
the discharge tube. As the tube diameter is in 
creased, this loss becomes progressively smaller but 
losses due to ‘‘imprisonment of radiation’’ become 
correspondingly greater. The result of these two 
opposing factors gives a curve of efficiency as af 
fected by bulb diameter, as shown in curve A of 
Fig. 1 
maximum efficiencies after 100 hours operation of 5 


This curve was obtained by measuring the 
lamps each of four different diameters but all hay 
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ing nearly the same lamp voltages and then plot- 
ting the maximum efficiencies so obtained against 
the bulb diameter. The lamps used for this investi- 
gation were: 
Lamp Diameter 
13T5 .625 inch 
30TS8 1.00 inch 
40T12 1.50 inches 
40T17 2.125 inches 
All lamps were filled to approximately 3 mm 
pressure and were coated with Cool White Halo- 
phosphate phosphor. All measurements were made 
in an integrating sphere at 80°F ambient tempera- 
ture. Curve A shows this relation at the loading 
for maximum efficiency. Curve B indicates a simi- 
lar relation between LPW and bulb diameter at the 
rated ioading for each lamp. Both curves show & 
definite maximum in efficiency for lamps with a 
bulb diameter of about 1.5 inches. The difference in 
efficiency between curves A and B arises since all 
lamps are loaded beyond the point of maximum 
efficiency at their rated currents and 80°F ambient 
temperatures. The relation of loading to efficiency 
will be considered in some detail in a later para- 
graph. 
Kind and Pressure of Inert Gas Filling 


Easily ionized mercury atoms are important as 
the secondary source of electrons and ions in the 
discharge of a fluorescent lamp and excited mercury 
atoms are responsible for the ultraviolet radiation 
necessary to cause fluorescence. However, the pres- 
ence of an inert gas such as argon at a low pressure 
is equally necessary for several reasons. For exam- 
ple : 


1. The presence of an inert gas is necessary to 
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permit easy starting, particularly at low ambient 
temperatures when the mercury vapor pressure is 
extremely low. 

2. During normal operation, the inert gas atoms 
serve to protect the cathode from the destructive 
effects of mercury ion bombardment. The presence 
of the inert gas also serves as a deterrent to barium 
vaporization and the resultant formation of anode 
spot discoloration. Although the inert gas filling 
plays a very small part in lamp conductivity and 
almost none at all in the process of fluorescence, it 
does absorb considerable amounts of energy. This 
absorption is the result of elastic collisions between 
electrons and gas atoms. The amount of energy 
consumed by this process varies with the pressure 
and the atomic weight of the gas as well as the 
collision cross-section of the gas in question. 

C. Kenty, Easley and Barnes? have shown that in 
a 40T12 lamp, filled with argon at 3.5 mm pressure, 
about 9 watts or 22 per cent of the total energy con 
sumed by the lamp is absorbed by elastic collisions 
between the electrons and argon atoms. A _ varia- 
tion in argon pressure might be expected to influ 
ence the energy consumed by these collisions and 
therefore to affect lamp efficiency. Fig. 2 shows 
that this is exactly what does happen. This figure 
shows that, over the range of pressures normally 
considered usable, an increase of about 3 LPW per 
mm decrease in pressure is encountered. This agrees 
quite well with experience as determined from 
many measurements comparing the efficiency of 
standard 40T12 lamps filled to 3-mm pressure with 
40T12 low temperature lamps filled to 1.8 mm pres 
sure. This information is indicated by the cireled 
dots in the figure. 

In the past these low pressure lamps have had a 
much shorter life than lamps filled to 3-mm pres- 
sure and their lumen maintenance was not as good 


This situation has now been largely rectified. Chem- 
ically stabilized phosphors and improved methods 
of processing them have resulted in a fluorescent 
coating which gives remarkably good lumen mainte 
nance very little responsive to variations in gas 
pressure. Fig. 3 illustrates this situation. Here are 
plotted the lumen efficiencies for numbers of 40 
watt lamps at various burning hours. Curve A is 
that for standard 40-watt lamps filled at 3 mm. 
Curve B illustrates similar data for ‘‘low tempera 
ture’’ lamps filled at 1.8 mm. It is obvious that the 
low pressure results in an improved lumen output 
not only initially but throughout lamp life. 

Next comes the question of kind of gas used. It 
has been shown by Found® that elastic seattering 
losses are less with krypton than with argon and 
by Meister and Heine* that krypton-neon or kryp- 
ton-argon mixtures are still more efficient. Dr. John 
Waymouth of our laboratories has caleulated that 
in 40T12 lamps the watts loss by elastic scattering 
in argon, krypton, and xenon respectively at 3 mm 
pressure are: 

Argon 9.3 watts 
Krypton 6.0 watts 
Xenon 6.7 watts 

The losses per collision for electrons in these 

gases are in inverse ratio to their molecular weights 


(A,) which are 


1 40 


Kr 84 
Xe 130 


However the probability of a collision (P,) be 
tween an electron of about one electron volt energy 
and these gases at a given pressure are, according 
to Brode,® in the ratio of 300/400/700. 

Therefore, although the losses per collision are 
inversely proportional to the molecular weight of 





Figure 2. Effect of Fill Pressure on 
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Figure 3. Lumen Maintenance of 40T12 
lamps 


Curve A Production lamps at 3 mm 


argon 


Curve B — Low temperature lamps at 


1.8 mm argon 








2000 1 
HOURS OF OPERATION 
the gas atoms, the relative energy losses due to elas 
tic collisions are proportional to P,./A,. The ratios 
for the three gases are 
1 7.5 
Kr 4.5 
Xe 5.4 

It turns out that scattering losses in krypton are 
less than in xenon even though krypton’s atomic 
weight is much less. This is in agreement with the 
experimental results of Meister.® 

This leads to the conclusion that krypton, or a 
mixture of krypton and argon as the fill gas will 
give an increase in efficiency over argon. 

Both lower pressure and higher atomic weight 
of the fill gases have important effects on cathode 
performance. In general, lamp life is nearly pro- 
portional to gas pressure. On the other hand, kryp 
ton with its high mass gives more effective protec 
tion than argon. Lamps such as the 85-watt 60T17 
lamp filled with 2 mm of krypton have quite as long 
a life as have 100-watt 60T17 lamps filled with 


3mm of argon. The same holds true for 90-watt 


lamps which are filled with 2 mm of a 50/50 argon 
krypton mixture 

Improvements in cathode design and the use of 
zirconia additions to the cathode coating have re 
sulted in a cathode which is extremely resistant to 
the erosive effects of ion bombardment, even with 
instant start operation. When such cathodes are 
operated on separate heating circuits, such as pres 
ently used for ‘‘rapid start’’ operation, they may 
be expected to furnish quite satisfactory operating 
lives even at low gas pressures 

Low pressures of a ‘‘heavy’’ gas have an addi 
tional advantage in that they have less cooling effect 
on the cathode. As a result, larger cathodes may 


be used which carry increased amounts of emissive 
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material and which have larger emitting areas and, 
therefore, longer lives with the same consumption 
of heating energy. 

In connection with the use of a different gas at 
another pressure than the normal argon at 3 mm 
design factors 


lig) pressure, several resultant 


must be considered. 
1. What effect do these changes have on the electri 
eal characteristics of the lamp and on its total light 
output? 
». What effects, if any, will they have on cathode 
performance? 
We have already discussed the effect of argon 


pressure on efficiency and lumen maintenance. 
Found, in the paper already referred to,* has shown 
that the general effect of lowered gas pressure or 
vas of higher atomic mass is to reduce the voltage 


drop through the lamp. 


The point to be made here is that this decreased 


voltage loss in the lamp takes place in the plasma 
of the discharge. Since the discharge is carried 
almost entirely by electrons and mercury ions, there 
is little, if any, effect on the work required to get 
That 
is, the electrode losses are not appreciably influ- 


the eleetrons into and out of the discharge 


enced except for the power required to heat the 
cathode and hence this power becomes an increas- 
ingly large portion of the total energy consumed 
by the lamp as the lamp voltage is decreased. 
For example: In the 60T17 bulb filled to 3 mm 
with argon, the lamp voltage is 73 volts. The same 
bulb filled to 2 mm with krypton and operated at 
the same current (1.42 amp) has a lamp voltage of 
55 volts. The electrode loss in the first instance is 
26 per cent, in the latter, 34.6 per cent. In longer 
slimmer lamps, this effect 1s proportionately small- 
er. In the 96T12 lamp for instance, the lamp volt 


age at 425 ma is 196 volts giving an electrode loss 
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of only 9.7 per cent. This lamp filled with only one 
mm of krypton has a lamp voltage at the same cur- 
rent of 170 volts with an electrode loss of about 11 
per cent. 

Ambient Temperature 

Ambient conditions are of prime importance in 
determining the performance characteristics of a 
fluorescent lamp. Fig. 4 shows the effect of ambient 
temperature on the voltage required to start 72T12, 
1.0 ampere, rapid start lamps on a series circuit. 
This is typical of the variation in starting voltage 
to be expected for any mercury discharge device 
with changes in ambient temperature. Of course, 
the open circuit voltage of the ballasting equipment 
must equal or exceed the lamp starting voltage at 
the lowest temperature at which the lamp is ex- 
pected to be operated. In lighting installations 
where the ambient temperature is subject to rather 
wide variations, the problem for both the lamp 
and the ballast designer is to provide reliable start- 
ing at the lowest temperature to be encountered 
without getting instant starting at higher ambient 
temperatures. Outdoor lighting equipment is par- 
ticularly subject to this wide variation of ambient 
temperature conditions. 

Variations in ambient temperature also have a 
pronounced effect on the light output of a fluores- 
cent lamp. The curve showing this variation has 
been presented in the literature many times. Most 
fluorescent lamps deliver their maximum light out- 
put at ambient temperatures in the neighborhood 
of 70-80°F. This points up an aspect ef fixture 
design which must be given careful consideration, 
that is, that all fluorescent lamps, except those for 
low temperature operation, should be operated in 
well ventilated fixtures. This is a point which can 
not be emphasized too strongly. The best efferts of 
the lamp designer to make a lamp of high light out 
put and high efficiency can be completely nullified 


if the lamps are required to operate in poorly ven- 
tilated fixtures where the ambient temperature 
may, and often does, reach values in the neighbor- 
hood of 140°F. This situation is also very difficult 
for the ballast manufacturer who must build a 
heavier, more expensive ballast to prevent over 
heating if such high ambient temperatures are to 


be encountered. 
Light Output 


Another factor which is always in the mind of a 
lamp designer is the amount of light which can be 
most economically obtained. This is particularly 
important in fluorescent lamps where fixture costs 
are a large percentage of any installation. The more 
light delivered per lamp, the fewer fixtures re- 
quired to obtain a given light level at the working 
surface. Again this is of great importance in mod- 
ern installations which feature high lighting levels. 
However, in considering this aspect of high in- 
tensity, care must be taken not to make too great 
a sacrifice in luminous efficiency. This latter param- 
eter must be maintained at a sufficiently high figure 
to insure that the user gets his money’s worth for 


the amount of power consumed. 
The 96T12 Lamp 


Now let us examine the results to be obtained by 
making use of the principles discussed and concelu- 
sions reached in the preceding paragraphs. 

They are: 

l. The 96T12 bulb has the most efficient practical 

dimensions. 

2. Rapid start operation gives a very efficient overall 
performance 

Lower pressures can be used to advantage 
4. Krypton or a mixture of argon and krypton gives 
the most efficient lamp 
5. A high intensity source is highly desirable for many 
applications if it can be obtained without serious loss 


of luminous efficiency 
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Figs. 5 and 6 present a set of curves showing the 
relative efficiencies of several 96T12 lamps filled 
with various pressures of inert gases and operated 
at different currents. In these measurements lamps 
were tested which had been aged for 100 hours 
Triple coil cathodes designed to handle are currents 
of 1.0 ampere were used. The lamps were operated 
on an instant start circuit rather than rapid start 
for ease of measurement. The ambient temperature 
was maintained at 26-27°C. In these measurements, 
the transformer voltage was kept constant and the 
lamp current varied by changing the impedance 
of a straight-line reactor. The lamps were operated 
at each current for sufficient time to reach equi 
librium before electrical and light values were re 
corded 

A study of these figures reveals that appreciable 
increases in lumen efficiency are to be obtained at 
any current loading of these lamps if krypton or a 
50:50 agron:krypton mixture is used for the gas 
filling over the efficiency realized with an argon 
fill at 3 mm (Hg) pressure. This efficiency is in 
creased further by decreasing the fill pressure, as 
might be expected from Fig. 2. These curves (Figs 
5 and 6) show that for any gas filling, the lamps 
are loaded somewhat beyond the point of maximum 
efficiency when they are operated at 425 ma, and 
an ambient temperature of 26°C. They also show 
that 96T12 lamps filled to one mm pressure with 
50:50 argon :krypton have at least as high an effi- 
ciency in LPW at 1.0 ampere operation as do pres- 
ent day argon filled lamps of the same dimensions 
when operated at 425 ma 


Cool white lamps have been made in 96 inch T12 
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Figure 5. Efficiency vs Current — 96T12 Lamps at 3.0 mm 
Pressure 
Curve A— Krypton fill gas 
Curve B — 50 Argon : 50 Krypton fill gas 
Curve C — Argon fill gas 
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Figure 6. Efficiency vs Current—96T12 Lamps with 
50 Argon : 50 Krypton Fill 
Curve A—1.0 mm pressure 
Curve B —1.5 mm pressure 
Curve C — 2.0 mm pressure 
Curve D—3.0 mm pressure 


envelopes and filled to one mm (Hg) pressure with 
a 50:50 mixture of argon: krypton which have the 
following electrical and lumen characteristics after 
burning for 100 hours at 1 ampere on rapid start 


ballasts. 
134 volts 
113 watts 


7780 lumens 
68.8 LPW 


Lamp volts 
Lamp power 
Light output 
Luminous Efficiency 
Curve A of Fig. 7 illustrates the variation in 
efficiency with ambient temperature of cool white 
96T12 lamps filled with one mm of a 50:50 argon: 
krypton mixture and operated at 1.0 ampere on a 
series type of rapid start ballast. The data for 
96T12 lamps cperated at 425 ma taken from Hol- 
den’s paper’ are shown for comparison. The argon: 
krypton lamp at 1.0 ampere (113 watts) has a 
higher efficiency at all ambient temperatures below 
80°F than does the regular argon lamp operated at 
425 ma (74 watts) but its efficiency falls off more 
rapidly at temperatures higher than 80°F. 
It is interesting to note that the 96T12 bulb has 
a surface area approximately 10 per cent greater 
than that of the 60-inch T17 bulb. It follows di- 
rectly that the 96T12 lamp operated at 110 watts 
is loaded to the same watts per inch? of bulb area 
as the 60T17 lamp at 100 watts, or when operated 
at 100 watts, it is loaded the same as the 60T17, 
90-watt lamp. In considering a 96T12 lamp loaded 
at 100 to 110 watts, therefore, we are not entering 
a new or unproven range of loading. 
The consideration of a heavily loaded lamp places 
particular importance on the need for well venti- 
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lated fixtures. Fig. 7 shows that such lamps operate 
at maximum efficiency when the ambient tempera 
ture is about 60°F. As may be seen from an exami- 
nation of the curves of Fig. 7, the 96T12 lamp at 
425 ma may lose 20-25 per cent efficiency, and the 
more heavily loaded lamp, 40-50 per cent if ambient 
temperatures of 140°F are reached. As pointed out 
earlier, such temperatures may be found in poorly 
ventilated fixtures. 


Lumen Maintenance 


As has been pointed out many times, the initial 
light output or the initial efficiency of a lamp is 
not the only criterion upon which to judge a lamp’s 
performance. It is at least equally important to 
know how well a lamp maintains its initial values. 
It has been shown by Lowry® that lamp loading in 
watts per inch? of phosphor area has an important 


effect on lumen maintenance. It turns out that the 


loss in lumen output at some specified time, such as 


3000 hours, is nearly proportional to lamp loading. 


Of course, the better the maintenance the less im- 
portant this factor becomes. 

At the present time, T12 cool white lamps oper 
ated at 425 ma have a lumen maintenance of about 
87 per cent at 3000 hours. This is a loss of 13 per 
cent. If then, the loading should be increased by 
50 per cent, this loss might be expected to become 
about 20 per cent. That is, lamps so loaded should 
have a lumen maintenance of about 80 per cent 
after 3000 hours operation. This argument is based 
on lamps filled to 3 mm (Hg) pressure with argon. 
The question here is the effect of a low pressure of 
another gas or mixture of gases on this lamp param 
eter. Fig. 8 gives some indication of the results 
which may be expected. In this figure are shown 





Figure 8. Lumen Maintenance of 96T12 
Lamps 


Curve A— Production lamps (3 mm 
Argon) operated at 425 ma. 














Curve B — 1 mm 50 Argon : 50 Krypton 


operated at 1.0 ampere. 
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the lumen maintenance data for some 96T12 lamps 
filled to 1.0 mm of krypton and operated at 1.0 
ampere, compared to similar maintenance data for 
After 


3000 hours burning, the per cent maintenance for 


standard 96T12 lamps operated at 425 ma 


the heavily loaded krypton lamps is at least as good 


as eal ulations would lead one to expect 


Acknowledgments 


The authors wish to express their thanks to the 
the Engineering Staff of the 


Lighting Division for their cooperation in gather- 


various members of 


ing data for use in this paper, especially to Messrs. 


George Spears and C. Bernard Stiles who have 


been especially helpful in this respect 


Jour 


Krypton as 


} 
] 


March 


of Fluoresce 
No. 12, p. 645 


References 


Sasis for Some Aspects of Fluores 


Vol. XLVII, 


E. F 


Behavior,” 


The Physical 


ILLUMINATING ENGINEERING, 


amp 

p. 64 Dee. 1952 

( Kenty, M. A 
nd | 


Easley and B. T. Barnes “Gas Temperatures 
Discharges 
1951 

Argon and 


MINATING 


ury Argon 
Aug 


Losses in Lo wPressure Me 
ipplied Physica, Vol. 22, No. 8, p. 1006 
Found, C. G. and Winninghoff, W. J 


s filling Gas in F 


Comparion of 
uorescent Lamps,” ILLt 
XLIV, p. 161 (March, 1949 
Heine a. Ties Low Pre 
NGINEERING, Vol. XLIV, p 


NGINEERING, Ve 
ssure Mercury Dis 
\ Novem 


Meister, G and 
harges ILLUMINATING I 
er 1949 

Brode, R. B 


Meister, G 


Modern Physics, Vol. V, p. 257 
Heine, T. H Low Pre Mercury 
XLVII, No. 3, p 


Reva 
and ssure 
ILLUMINATING ENGINEERING, Vol 
1952 


Holden, C. M 


irges 


Light Output 
Vol. XLVII, 


Effect of Ambient Temperature on 


nt Lamps,” ILLUMINATING ENGINEERING 


December 1953 


Lowry, FE. F., reference cited 





Classification of Luminaires by Distribution 


k'OREWORD 
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a simple and reasonable method 
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The classification of luminaires by distribution 


shall be expressed in terms of permissible spacing 
to-mounting height ratios (above the work plane) 
to obtain illumination of suitable uniformity along 
a straight line running directly beneath two adja- 
This ratio may be determined graphi- 


cent units 


cally as described below 
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Directions for using the spacing-to-mounting 
height ratio chart: 

1. Plot the photometric curve in rectan- 
gular coordinates on the chart. 

2. Smooth out auy pronounced irregu 
larities in the curve, 

3. On the left vertical edge of the chart 
take a point at one-half the candlepower 
at zero degrees and draw a line from this 
point parallel to the diagonal lines 

4. From the point at which this diagonal 
line the 
plotted on the chart), follow a vertical line 
up to the top of the chart and read the 


CTOSSeS photometric curve (as 


spacing-height ratio and distribution clas- 


sification, 











ranges of permissible spacing-to-mounting height 


ratios shall be: 


Spacing-to-Mounting 
Height Ratio 
(Above Work Plane) 
Up to 0.5 

0.5 to 0.7 Concentrating 
0.7 to 1.0 Medium Spread 
1.0 to 1.5 Spread 

Over 1.5 Wide Spread 


Luminaire 
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After Light's Diamond Jubilee—What ? 


An Editorial 


CELEBRATIONS 


phant climax last month 


LIGHT'S DIAMOND JUBILEE reached trium 
All year, all over the country the public, the press, 


the power and lighting industries “in every hamlet, village and town” cele 


brated the development which seventy-five years ago was such a fantastic 


event Mur h more 


fantastic, though, were the media used to celebrate the 


CASIOI all developments of Edison’s ideas. Celebrations for an invention 


which in 1879 brought 


serentifie minds 


calmly viewed by 


but littl wonder: 


blessing of ¢ leetriv 


asps Of disbelief and indignant protests even from 
in 1954 observed through the media of television 
10 million people; 75,000-watt lamps observed with interest 
gorgeously lighted public buildings. Appreciation of the 


was best felt by the millions of citizens who were 


victims of “Hurricane Hazel” which on October 15, 1954 plunged them back 


seventy-five years to darkened streets and flickering candles. Scientific prog 


ress in electricity and illumination has been so rapid that apparently nothing 


is Tantastic any more 


The wonders which the lighting and power industries 


have developed since Edison’s first crude lamp are demonstrated most impres 


sively by taking them all away 


What Now? 


A REVIEW OF LIGHT’S HISTORY inevitably provokes introspection on 
the future. Twenty-five years to the Centennial Celebration could see un 
dreamed-of further developments — probably only, however, if the same 
pooling of knowledge continues into the future as occurred in the past. 
Developments in lighting have not been jealously guarded for the commercial 
benefit of a few. Nor will they be during the next twenty-five years, judging 
from the current situation. The sharing of lighting knowledge is a growing 
trend — some of this education for sound commercial reasons, to be sure 

much of it for selfless non-profit scientific purpose. At the time of Light's 
Golden Anniversary, twenty-five years ago, there were ten technical commit- 
tees of the Illuminating Engineering Society. Today there are ninety-three. 
Hundreds of lighting experts from all over the country are brought together 
by this committee structure; the end result is dissemination of their combined 
knowledge to the public. If the past twenty-five vears is noted for develop 
ment in the art, perhaps the next twenty-five will see equal expansion of 
dissemination, lighting education and promotion, and wide-spread public 
acceptance of I.E.S. recommended lighting practice. Current surveys indicate 
there is room for expansion in this direction — much room. But if a tribute 
to progress to date may be based on a comparison with the status a given 
number of vears ago, and the hopes for the future extrapolated at the same 
progressive rate then wonderful wonderful things may be anticipated for 


1979! 
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Light’s Diamond Jubilee Celebrated at 


The 1954 National Technical 


It was not just coincidence that th 
1954 National 
L.E.S 


the year of 


Technical Conference of 
Atlantie City 


Diamond 


was held in during 


Light's Jubiles 
Part of the Society’s own observance of 
determined this 


this historie occasion 


locale to tie in its own celebrations 
with those in Atlantic City. Actually it 
the I.E.8. Con 


significance 


was a three-fold event 
ference, which had special 
for the lighting world during this year; 
Jubilee celebrations which were especial 
ly prominent in Atlantie City; and the 
City’s own celebration of its 100th anni 
Added to this 
was that of a seashore resort 


Society 


versary stimulating at 
mosphere 
Established 


who have attended twenty or more L.E.S 


long time members 
national conferences, agree almost to a 
man (and his wife) that Resort conven 
tions leave the pleasantest memories 
Two separate aspects enter into a re 
LES 


technical 


port of any conference rhe 


stature of the program would 


record only the 
Atlantie 


impor 


tempt one reporter to 


papers sessions, which in City 


were very high-level indeed, the 
tant committee meetings which were held 
breakfast 


hours, and the 


from through late evening 


stimulating discussions, 
either organized or extemporaneous. On 
the other hand, everyone had so much 
fun, after hours and between times, and 
it was all so smoothly handled by the 
Philadelphia Section hosts, this phase of 
the conference would definitely be of 
interest, now and for the record 

For future conference planners to look 
up years hence, as well as for the inter 
est of current readers, the accompanying 
tabulation gives the pertinent statistics 
In addition they might be interested to 
that the of 854 del 


guests attendance 


learn registraion 


gates and represents 
from 49 of the currently 68 Sections and 
That New York Sestion had 
the largest representation with 118 pres 
ent, but New Orleans Section had the 
“mostest from the farthest” winning th: 


Chapters. 


gavel and anvi} attendance award again 


NOVEMBER 1954 


Rerorr TO MEMBERS 


\n important function of the confer 


ence is the annual report to the member 


ship, by its national! officers, on the 


“state of the union” you might say 
Presentation of the year’s achievements, 
future aims, financial picture, and other 
members their 


matters, review for the 


Society’s affairs on a national scale 
This 


tionally 


report to the members is tradi 
a feature of the opening session 
President A. 
Manwaring and General Secretary 
shall 
ety’s progress as a national organization ; 
Dunean M 


Homer 
Mar 


Soci 


of the Conference. 


Waterman reported on the 


incoming president Jones 
delegates on the aims of 


Text of Mr 


addressed the 
next year’s administration 
Manwaring’s address is published in full 
$13 of the September 1954 issu 
that of 


on pag 
of ILLUMINATING ENGINEERING; 
Mr. Jones on page 415 of the same issuc 
The 


( omple te 


report of the General Secretary 


with all financial, membershiy 
statistics is scheduled for 


1954 


ind committee 


publication in the December num 


ber Presiding at this session was 
Charles N. 


tional Technical Conference Committee 


Laupp, Chairman of the Na 


special guest speakers were an 


feature of the 
Address of Wel 


Two 
additional opening ses 
sion. A most gracious 
come was given by Mr. G. R. Swinton, 
Engineer of Atlantic City, who also 
a “Key to the City’ 


welcome 


City 


presented to Presi 


Manwaring. A from the 


‘ 
dent 


electrical industry was given by Mr 
B. L. England, president of the Atlantic 
City 


At the close of this session, 


Electric Company. 

President 
Manwaring introduced to the assemblage, 
two distinguished visitors from England, 
Dr. J. W 
Vice-President of the British I.E.8. Mr 


Penny addressed the group, conveying a 


Strange, and Mr. A. G. Penny, 


message from the President of the I.E.8 
in his country, Dr. W. R. Stevens 
Dr. L. C. Kalff of Eindhoven, Holland 


sceepted for his countryman, Dr. N. A 
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Conference Statistics 


lime September 13-17, 1954 


Chalfonte Haddon Hall 
Atlantic City, N. J. 


Place 


Attendance 
Registered delegates 
Ladies 
Total Registration 


Banquet Attendance: 710 





Member 


recently award 


Halbertsma, the Certificate of 
Emeritus of our Society 
ed to Dr 


recognition of his many contributions to 


Halbertsma, now retired, in 
illuminating engineering both as a mem 
ber of I.E.S. and during his professional 
eareer 


GoLp Mepalu AWARD 


\ most impressive feature of the open 
was the presen 
Medal and 
This 


lighting honor was presented to 


ing session September 15, 


tation of the LES. Gold 


Certificate to Dr. Erwin F. Lowry 


highest 


Dr. Lowry by President Manwaring, to 


gether with a certifieate bearing the 


citation 
Scientist and Inventor 
contributions 


lamp 
filled 


Fellow of the Society 
making original and significant 
to the development of the fluorescent 
especially in cathode design for gas 
tubes 

Diligent and of integrity in hie re 
search and in the report of his finding 
Doctor of Teacher, and 
of maay 
orrelating the electrical and 


istica of fluorescent lamps 


utmost 


Author 
data 


Philosophy 
research 
light 


technical reports of 


character 


On the occasion of the National Technical 
Conference of the 
liluminating Engineering Society 
Atlantic City September 13 


The Medal has beea awarded annually 
1951 and 1953, for 


1954 


since 1944 except in 


achievement conspicuously 


meritorious 
furthering the profession, art or knowl 


edge of illuminating engineering 
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Photo Credits 


The photos, on these pages, of 
people and events at the Atlantic 
City Conference are by courtesy 
of the following L.E.8. members 


Earle Hawkins, 
Electric Co 


Atlantic City 


Harry Grattan, Jr.. Potomac 


Electric Co 


Robert C. Blatt, Electrical World 








President Manwaring and President-Elect Jones with Vice 
Marshall Waterman. 


Ladies entertainment included a trip to the antiques dis 
play at the Smithville Inn and a visit to the Brighton 
Orchid Farm. At left, ladies are about to board the special 


6A 


President-Elect 
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On the Boardwalk: H. J. Martin, Chair- 

man, Reception Committee with Execu 

tive Committee Chairman A. 8. Turner 

and Katherine Goodall, Chairman, 
Ladies Reception. 
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“Travel Gavel” was won by the New 

Orleans Section with 8 members present 

at the Conference. Here it is accepted 

for the Section by 1954-1955 Chairman 
Arthur Levy. 


Charter Member ani Past President George Stickney with 
8S. G. Hibben, also a Past President, and Mrs. Hibben. 


7 oo re 4 


“ * 
; 
3 


bus for the expedition. At right, Atlantic City beach is 
enjoyed by Mrs. Harry Grattan, Mrs. George Clark, Mrs. 
H. V. Oerting, Mrs. M. L. Trostle with Master Trostle. 
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een at the 


Conferenc e 


A certificate of appreciation, signed by all the members of 

Council, is presented to President Manwaring by President 

Elect Jones. Daughter Barbara Manwaring watches her 
Daddy with interest. 


Committee Chairmen Maxwell Cole, Finance; and T. W. Al Clarke, E. H. Church, A. P. Larson and Glenn Boyd get 
Lauer, Entertainment, compare notes. together between technical sessions. 


Bai” 
as 
i 
On the Boardwalk: Presidents Man- At the hotel: George Stickney, Charter On the beach: A. C. Barr comes in from 


waring and Jones join Willard Brown Member and Henry L. Logan chat a swim to talk with President-Elect 
for an evening stroll. between sessions. D. M. Jones. 
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ties that derive from seientifie investigu 
tion 
“Gains and improvements in the light 
ing field,” he said, “have begun to match 
the flight of time luring the last 16 
years, average luminous efficiencies have 
been increased by as much as 50 per 
cent Lamp life has been trebled and 
end discoloration has been tremendous'y 
redueed New and bhetter methods of 
starting and operating these lamps have 
been devised.” This he cited as an out 
standing example of what can and does 
happen when many hands and minds ar: 
jomed in a common cause 
e ubout the future of the light 
industry, Dr Lowr od how 
Guest speaker from Eindhoven, L. C ‘ that there are still many problems 
Kalff, accepts certificate of Member regarding light and vision which are the 
Emeritus for his compatriot, Dr. N. A common coneerns of th IHuminating 
Halbertama, who was recently elected Engineering Society. “Hew well we su 
to that grade in the Society eed he snid. “determines the future of 


ir leadership and, of more importance 


1.E.8. Gold Medal, highest honor of the 
Society, is presented to Dr. E. F. Lowry 
by President Manwaring. The Medal is 
accompanied by a Certificate of Award. 


in many ways determines the progress of 


ety’s Gold Medal 
scientist today J Ww PINS PRESENTED 
onger te eontent to sanatiaf thre , 
. Btiney Another ceremony of interest at the 
demands of his scientifie curiosity, “We , 
Monday morning session, was the presen 
as illuminating engineers,” he said, “he 
. a oe . uid, “have tation by President Manwaring to ten . 
ee rensen to he complacent In no single Pins will be mailed to 
an — newly elected Fellows of I.E.S. of the 
M. Fir Northern California Section 


phase of our activity has the ultimate 
Cleveland Section 


dlistinetive white lapel pin signifying that 
be even me | ceo lished.’ . 
= = Beary © mplished highest grad of LES mem be rship ¢ Palme Tar Heel Section 
Dr. Lowry said that the scientist is Details of the ten eleetions to Fellow 2 
Certificates of Fellow membership will 


becoming increasingly aware of his re have already been published, on page 7A 
° be presented with appropriate ceremony 


sponsibility to take a more active part of the September 1954 issue. On hand , 
the 


at Section meetings, later in vear 


in the practien! application of his dis for the presentation ceremony were: 

aera me ly pea, Be notes, & C. E. Egeler. Cleveland Section ENVIRONMENT SESSION 
becoming more and more appreciative of Satin Uitdieanien Ran Cesk Gatien 
the tremendous changes in our mode of aan Weed Ginediend Gaciinn Continuing the practice of the past 
K. 8S. Gibson, Capital Section few years of featuring a special session 
‘ i tex, New England Seectior 
people ne nm the onderful opportuni } i Wear. sco Section 


living, in our relationships with other 
of invited papers, an Environment Sym 


Newly elected Fellows receive pins from President Man- Charles Rex. In the photo at right, Mr. Manwaring con- 
In photo at left are: C. E. Egeler, Myrtle Fahs gratulates F. D. Wyatt. Not present to receive their pins 
Kurt Franck, K. 8. Gibson, John Neidhart and were Dan Finch, R. L. Oetting and Roy Palmer. 


waring 
bender, 
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Jubilee and Progress Report 


At left, Thomas Edison and confreres work at the Menlo the latest in garden lighting equipment during the resi 
Park laboratory, and at right, Mary Taepke demonstrates dence lighting section of the Progress Report. 


posium was held Monday afternoon, o 
very particular interest and value. This 
was a panel-type presentation with gen 
eral debate on the three main environ 
mental factors. Arranged by ©. L 
Crouch, 1.E.S. Technical Director, this 
coordination of discussions on light, 
heat and sound attracted considerable 
attention of architects and other groups 
who came to Atlantic City in large num 
bers just for this session, as 
1.E.S. delegates 

The Acoustic Environment was repre 
sented by Robert B. Newman, Consult 
ing Engineer with Bolt, Beranek and 
Newman Ine., Cambridge, Mass 

The Thermal Environment was under 
the direction of Nathaniel Glickman, 


Physiologist, of Miami, Florida ; 
Finale of Light’s Diamond Jubilee celebration brought the whole cast on. Beauti 


ful girl is, unfortunately, not an I.E.8. member, but ably supported Progress 
Committee Chairman Eugene Beggs by adding glamor to the more serious tech 
nical aspects of lighting progress 


The Luminous Environment was pri 
sented by Dr. L. C. Kalff who traveled 
from the Netherlands specially to par 
ticipate in this important symposium 
Dr. Kalff is associated with the N. \ 


‘ = Gloeil: fabrieke ine ' , 
Philiy Hloeilampenfabrieken in Eind mond Jubilee, included the following all Tableau Production by Art Jaeger 
hoven, Holland star east: Lighting by Herbert Kliegl 
A complete reeord of the technical Projection by Hugh MeCulloc! 
program is included at the end of this Parr I LIGHTS DIAMOND JUBILEF Sound Effects and Music by Al William 
St M c H. F. Carroll 
report, for the reeord. bleau The Clay Oi! Lamp Miss Jan Rey — — bins 
nolds, New York Section, as a Vestal Virgin Committee Chairman, Gene Beggs 
of the Sacred Fire 
Process Rerony The Candle -— Priscilla and Jobn PART I1—Lion Tina Procress, 1953-1! 
» , le New iglane ectio 
Light’s Diamond Jubiie« was the England 8 he . Sections on Statistical Data, Measurement 
. he Kerosene Oil amp r and - 
theme of this year’s Progress Report. A 5 Acthus Sanne, Weatesn Mow Weck Ge Education, Military, Foreign, Ultraviolet 
P F K :) wit Infrared Photographic and Mis ellaneous 
the armer and his ife 


very talented committee, under the chair 0 | : ge ela = resented by Eugene Beggs, Chairman 
manship of Eugene W. Beggs (Westing herece, Mew Orleans Section. as the Olé Lamps, presented by Charles Amick 
house, Bloomfield) presented a pageant Lamplighter Equipment, presented by J. EK. Gornet 
ableau Edison at Menlo Park Cleveland Home shti aé ot " 

which commemorated progress since the Section, Five-Man Crew. First Voice—M . e ee Ree ee ’ 
ars 4. Bar Edison's Voice—Mr. A. Jaeger sepke 

eau Miss 1.E.5. at Atlantic City The Application pre 
ago, winding up with actual demonstra Committee and Miss I.E.8., Charles Amick 


Fugene Beggs A. ¢ tarr, H. F. Carroll The Progress teport is traditionally 


first practical incandescent lamp 75 yes 


tions of this year’s progress in the art 


~ : PrP. Cleaver, J I Gornet B. Greene 
presented by members of the Committ: BE Keck Jaeger, H. A. Kliesi 
McCulloch, J. A. Meacham, H. |} hands at these affairs kno enough 


highlight of an I.E.S. Conferences 


Clever skits featuring Edison and his 
. : Zs Sargent K ’ T 
lamp and other symbols of Light Din Taey Williar Continued on page 1 
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“For several years, we at Westinghouse 
have been working with illuminating 
engineers, architects and electrical con- 
tractors to find practical answers to 
lighting problems involving many dif- 
ferent applications. One result of this 
close co-operation is our new LC lum- 
inaire which has been designed on the 
basis of your recommendations for 
school, office and store lighting appli- 
cations.” —W. R. Davies, Westinghouse 
Sales Manager, Commercial, Industrial 
and Floodlighting. 





Westinghouse luminaire you helped design 


... for schools « offices * stores 


Westinghouse has taken your recommendations and 
incorporated them into the design of this completely 
new luminaire. One of your requirements was that 
the usual dark areas at the ends of fixtures be mini- 
mized. This was accomplished in the LC design by 
providing a wrap-around plastic side panel with 
luminous corners. Another of your requests was for 
versatility of application in schools, offices and stores 
where comfortable light and quality illumination are 
prime essentials. The new LC answers this demand 
with controlled brightness. 

You asked for shallow design—the new LC 
offers a shallow design which readily adapts to 
varying requirements, harmonizing with any room 
architecture. 

You asked for ease of installation—the LC has 
it; one example being the new slide hanger which 


permits more freedom in placing hanger rods. Units 
go up faster and installation costs go down. 


You asked for moderate initial cost—the 
Westinghouse LC is priced right to meet require- 
ments for quality illumination at a moderate cost. 


You asked for low maintenance and operating 
cost—both are built in the LC. Units are protected 
from corrosion by the Bonderite process to assure 
durability. And all ballasts are ETL approved, which 
means maximum life and minimum maintenance. 


For more information about the new LC—or 
about our lighting fixture warranty program—call 
the Westinghouse distributor nearest you. Write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. )-04362 


you can 6 SURE... iF 175 


Westinghouse © 





PRODUCTION LINE TESTING OF REGULATING ACTION 
Every Sola Constant Wattage Mercury Vapor Trans 
former is individually adjusted and tested to assure 


regulation of light output 


Mercury vapor lamps operate at 


PERCENT LIGHT OUTPUT 


200. 220 240 260 
LINE VOLTS 


LIGHT OUTPUT REGULATION COMPARISON: The curves above compare the light 
output from an EH-1 mercury vapor lamp operating from a conventional 
non-regulating 
under varying values of line voltage. 


transformer against a Sola Constant Wattage Transformer 


full rated light output with 
Sola Constant Wattage Transformers 


You get all the lumens you pay for, when your 
mercury vapor lamps operate from Sola Constant 
Wattage Transformers. These regulating ballasts 
continuously and automatically maintain lumen 
output within 2% regardless of line voltage 
fluctuations as great as 25‘ 
You benefit from other important operating 
advantages resulting from the Sola constant wat- 
tage circuit: 
@ Positive starting within the primary ranges of 
100/200-130/260v without need for primary taps. 


. 


@ Negligible siarting line current surge, eliminating 
need for time-delay relays, oversize circuit break- 
ers and oversize wiring. 


WRITE FOR BULLETIN 3K-MV-208 FOR COMPLETE DATA 


SOLA 


e Virtual elimination of outages from line voltage 
drops since primary voltage must fall below 70v 
on a 115v circuit before lamp will extinguish. 


@ Protection on open and short circuit by limiting 
current under abnormal operating conditions 
(lamp failure or load short circuit). 


e Extended lamp life resulting from stabilized 
operation. 


The moderate differential in original cost, over con- 
ventional non-regulating ballasts, is often eliminated 
by installation savings and by continuous high qual- 
ity of performance you realize from your mercury 
vapor lighting installation. Write for the facts. 


CONVENTIONAL 
INDOOR 


REGULATING 
INDOOR 


REGULATING 
OUTDOOR 


ones Oe i: 103 E. 125th 
a Ota wae 
A ghettees eo ganaaiaes 





Lighting Service Committee Chairman Lee Tayler, at microphone, announces the 
results of the contest for My Most Interesting Lighting Job. At left, first prize 
winners Duncan Preston and Floyd Sell heartily congratulate each other; J. J. 
Tynan, second prize; Louis N. Goodman, third; and Blair Plowman (behind Mr. 
Manwaring) proxy for Eric Ackland, fourth prize, look equally pleased. 


(Continued from page 9A) 


come early for choice seats; newcomers 
soon learn that this practical education 
coating is an 


with an entertainment 


LE.S. must 


LIGHTING COMPETITION 


It has taken only two years of national 
operation to establish the “My Most In 
teresting Lighting Job” contest as one 
of the most popular as well as practical 
of LES This 


entries represented 


projects. year nine na 


tional finalists of 


regional competitions which 
keenly 


this year’s 


local and 


were more competed than ever 


national 
total of 104 


Finalists in compe 


tition were selected from a 


entries (last year 118 partici 
LES 


with Section and Chapter winners 


original 


pated Every Region held “semi 


finals” 


competing with one another, the compe 


tition in each case being a main feature 


of the Regional Conferences The pro 


gram is under the direction of the Light 


ing Service Forum, Lee E. Tayler, Chair 
man 


The Award Winners 


competing for the national prize wer 


nine Regional 


Floyd Sell and 


Company 


Duncan 
Detroit 


First Prize, $100.00 
Detroit 
Michigan Section 

Plating Co 

0.00 J J. Tynan Atlanti 

Atlantic City N J 
Floodlighting Office 


Preston Edison 


Mich 
tion at the 


Special Applica 
Detroit 
Prize, © 
City Electri Co 
Philadelp} 
Building 
Third Prize, $25 
Orleans, La New 
ng the Lobby and 
New Orleans 
Fourth Prize 
couver B ‘ 


Second 


ia Section 


Louis N 


Orleans 


Goodman, New 
Light 


Concourse of 


Section 
Waiting 
Union Passenger Terminal.’ 
$15.00 Eric 

British 


Anselm's 


Ackland, Van 
Columbia Section 
Church 

Quebe: 


Lighting a Fu 


Lighting St 
Runners-up P A Ducasse 


Que., Quebe 


ture Store 


Chapter 
Luv-tile Ceiling 
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Power 


Sectior 


H. Schaefer, Wisconsin Electric 
Co Milwaukee, Wis Milwaukee 
A Light That Is Kind to a Star Sapphire 
Leon T. Johnson, Public Service Electric & 
Gas Co., Newark, N. J., New York Section 
Lighting Billing Department of Public 
Service Co 
Starr \ 
Diego 


Calif.. Sar 


Californ 


Monsees, San 


Chapter 


Die go 
Lighting the 
Tower.’ 

Floyd Covington, Ft 
Alamo Section Lighting a Drafting Off 


Sam Houston, Texa 


were 


Judges at the national contest 

\. H. Manwaring E. M 

ID. M. Junes C. Zersen 
Cc. L 

Judges: 8S. G 

J. 8 


R. F 


Strong 


Crouch 

Hibben 

Schuchert 
Hartenstein 


Alternat 


Historical lamps in this display were 

discussed by J. M. Rich, center, as part 

of the celebration of Light’s Diamond 
Jubilee. 
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A nice innovation at Atlantic City was 
table at 
contestants and their wives, directly be 
table. 


was paid to these outstanding engineers 


a special the banquet for all 


low the speakers Special honor 
and their installations by the entire dele 
checks 


Manwaring 


gation. Prize were awarded by 


President during the ban 
quet. 


Or Special INTEREST 
Historical Lamp Exhibit——A 
display of 
turies old, collected by Jim Rich of the 


Philadelphia Electric Co., was an espe 


wonderful 


historical lamps, some cen 


cially happy feature Jubilee 
Mr. Rich 
tures on his collection twice each day, 
ind the Philadelphia Electrie Co. dis 


tributed mounted grain-of-wheat 


during 


year, gave interesting le« 


lamps 


is souvenirs to those attending the 


lectures, Some 400 people attended 


the lectures, and hundreds more ex 


imined the unique collection 


With 


Goodall, Forum Chairman, 


Residence Lighting Forum 
Katherine T. 
coordinated 


presiding, a display of 


fabrics, lighting elements for indoor 
ind outdoor living and decorative fix- 
attracted 


tention both in and out of the Society. 


ture design considerable at 
\ group demonstration, with talks, was 
Richard 
Marie 


Nichols, fabrie stylist, and Greta 


made of these equipments by 


Kelly, lighting consultant, 
Dan 
and 


New 


Architecture 
Modern Art, 


iel, Department of 
Design, Museum of 


York, 


Regional Meetings A number of IL.E.S. 
Regional V-Ps 


Atlantic City, in 


scheduled loeal-officer 


meetings at addition 
Activities meet 


Such 


to the regular Regional 
held 


gatherings of incoming 


ings Tuesday afternoon, 


and outgoing 


Section and Chapter officers within a 


region augur a high order of organiza 


tion for next year’s local 
Some of the 


if local 


Southern hast 


operations 
Regions holding meetings 
Atlantie City 


Central, 


officers at were 


Midwestern and 


Northeastern 


Committee Meetings No opportunity 


was apparently missed by committee 


chairmen to make the most of commit 


tee personne! attendance at the confer 


ence. No less 


22 committee meet 


week, 


In order not 


than 


ings were held during the and 


possibly some not reported 


to interfere with technical session at 


tendance, these meetings were scheduled 


time, including 


and all 


fer every possible free 
breakfast, 


hours 


lunch, dinner wee 


Photo Contest rthur Brainerd 


hairman of nteresting vent 


Continued on pege 1 
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Incoming and outgoing officers of the Sections and Chapters in the Northeastern 
Region met at a special luncheon with V-P C. W. McCormick, to discuss Regional 


activities. Several of the Society's Regions held such meetings. 


booth, good renson 


and with They 


its “Treasure Chest.” 


hundreds of kevs 


their 


otographers 
\bout ten of these 
erything 


‘ ‘ th lock ind lueky wwhners 


mos 


sunlamps, 


well 


At press jor prizes like 


ind other things worth 


Further, the booth furnished 


Win 


chosen 


elaxation headquarters, and a handy 


With 


to meet Ohio enrnations to 


the ladies, key ring souvenirs to all 


comers ind in many other wavs the 


Cleveland delegation succeeded in putting 
Outstanding among ross their slogan “Come to Cleveland in 
services to del 1955 — You'll Be Glad You Did 
“newspaper,” the 
by Ralph 
Philadelphia and 


' ( BRATION 
by the Publicity ELEBRATI ” 


Daily Newspaper 


the host Ne rT 1y 


Eng 


Licnt’s DIAMOND JUBILEF 


Svivanin, 


ompiled and produced 


ommittes« the paper 


j was second only to The 


demand It 


Progress Report demonstration 


‘ ints 1 ’ 
prope " Society's celebration of 


Atlantic 


was the own 


esting, and a daily muat 
ladies Eael 


ere thumb nailed in 


Light's Diamond Jubilee in 
including 


City, but a number of other outstanding 


Jubilee events were arranged by the 


ents were listed 
Conference Committees 
meetings who 


The world 


Story of 


premier showing of the 


ladies events, " 
file “The Light,” a sound color 
ely gossipy 


+ produced in honor of Light’s Dia 
is 


scheduled 
Hall, 


program 


movie 
imiism Mm 
Jubilec September 


Haddon 


LES. Conference 


mond was 


ettante iting 
1S at specially for the 
This 


stop anima 


Actually, the mimeo 


eal the 


fase 
conference so 


could 


future 


nating film features a new 


thoroughly it 


tion technique of puppet shows, and has 


i musie seore by the London Symphony 


: Orchestra Among those attending its 
“tine ipesul 3 
premier showing at the Conference were 


Joe Forest who wrote the seript for the 
ind Joop Geesink who perfected the 
The film 


throughout the 


film 


Chest Advanes 


Conte 


Cleveland Treasure 


hospita itv for the 19 renee was stop motion puppet tech hyue 


dispensed by the Cleveland Section from was released to theaters 


land Reooth Every del United States on October Ist, for show 


L special “Cleve 


gate, visitor and guest eventually visited ing to the public. It is the latest release 
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in a continuous series of “Excursions in 
Science” films. 
The 


tion 


Atlantie City Centennial Associa 
L.E.S, Wednesday even 
had 


conference 


front of 


joined with 
Jubilee 


the publie gaping. 


ing in a celebration which 
The whok 
collected on the boardwalk in 
the hotel to see, first the world’s largest 
bulb lighted 


75,000- watt king 


Electrie’s 
with the 
Electric 


lamp General 


size lamp 

cooperation of the Atlantic City 
Co. With this at full 
Centennial Atlantie 


assemblage. This was 


brilliance, the 


City Train 


passed 
vwfore the a sealed 
down replica of railway trains 100 years 
ago, ten ears long, and “peopled” with 


juaint citizens of a century past. 
Atlantic 


fathers ar 


Again with the help of the 


City Electrie Co., the city 


ranged the display of the 800,000,000 
beam C.P. 
hoardwalk 


LES 


earbon are searchlights on the 


each night, specially for the 


Conference, and in honor of the 
Jubilee. 
City’s famous 


toardwalk it 


\ number of Atlantic 
landmarks, including the 
self, had been relighted this year as part 
of the celebrations 
100th 
Jubilec 


tured 


joint for the city’s 


Anniversary, and Light’s Diamond 


The boardwalk 


two-footeandle 


lighting fea 


minimum main 


tained illumination from 35,000-lumen 


mereury lamps. Specially designed lumi 


Type IV 
hinged clear glass cover are 
side of the 


naires with distribution and 
mounted on 
boardwalk on a 


tallasts of 


the ocean 
new 
bases of the 


new architectural pole 


lesign are mounted at the 


poles in water-tight enclosures, and can 


be seen. Spacing of the units vary from 
73 to 82 feet, and the mounting heights 
from 24 to 30 feet 


Exterior lighting of the power com 
pany’s main office building was specially 
installed for this year’s celebrations, and 
I.E.S.ers. This was 


was visited by many 


only one of a number of newly lighted 


attractions, though an outstanding one 


See page 506 of this issue for full de 
Other 
uded 
display on 
Memorial 
Park the 
Atlan 


installation 


Atlantic City ine 


scription of the 
Jubilee lighting in 
rock garden 

All Wars 


(ity 


a newly lighted 
the boardwalk: 
Light 


\bsecon 


Building; House 


famous old Light), and 
tie City’s new Garden Pier 


SociaAL PROGRAM 


auditoriums at the technical 


Packe d 


sessions testified to the importance of 
but the Enter 
that all 
hearted 


before the 


the Conference p-ogram, 


tainment Committee saw to it 


spare moments were light ones. 


The y 


contTerence 


were even on the job 


started, for early arrivals 


Sunday afternoon. Suiteases were hardly 


Continued on page 16A) 
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s from ELECTRO SILV-A-RKING 


MODULAR SQUARES 


new lighting solution 
PROBLEM ....., 


areas mor 
e eco : 
basic f; nomi 
asic fixture thr cally... and ho 
oughout the install w 0 utilize the s 
allation. ame 


BAYLITE |, noc 


- , : 
x2’ toS x 5’ for surta 


slimline ce 
or fluorescent or recessed mountin 
P g, 


Lightin 
g patterns tak 
ake on new flexibility with ve ] 
rsatile BAYLITES 


They c 
y can be u 
sed indiv 
create a ‘‘louver-all’’ om in continuous ru 
with a minimum numb. ae for lasge | or grouped to 
er of fixtur ight sourc 
es. rce areas 


or surface mounted 


ELECTRO 
a me ibe BAYLITES are availab 
° Four eg 4',4° x4’, 5’ — ante tn 
rs Gimbal —— o ten Lamps « Met 
35° x 35 shieldine — for PAR 38 len = 
(Plastic available) with standard ed, ll 


skirts 


e Rapid Start e Standard Flu escent Sliml n 
or 
— ine 


PROBLEM How to improve the aesthetic 
qualities of Troffer lighting with a reduction in 
installation and servicing costs. 


“magic frame 


TROFFERS. _. eliminate all —— unsightly 


latches. Exclusive simp 
in wireway 


door screws and 
installation provide 

ging. All electrical 

ble chained cover. 


channel for efficien 
ined ona remova 
ona ——— 


: componen ts are con ta 


s ‘Speedy Latches’ 


tand simple han 


Magic Frame fixture. 

“Magic Frame ' Troffers are available with all types of 

flat glass and plastic diffusers such as: ALBA-LITE, 
FOTA-LITE, CRYSTAL-LITE, TWINLENS, P4 DIAMOND 
PATTERN PLEXIGLAS. 2-tt., 4-ft., S-tt., 8-ft., lengths. 
Rapid Start ¢ Standard Fluorescent ® Slimline. 


protuberances to 
Doors lock by gravity, hinge 
aintenance Completely 
For installation, mainte- 


o screws to loosen, 
y like 


Troffers have no unsightly 


“MAGIC FRAME’ 
disturb the trim lines of the fixture. 
ealed pivo 
ely lifting and shifting. 
ere aré n 
eable into an 


on two conc ts for quick m 
removable by mer 


or removal of the door, th 


nance 
, doors are jnterchang 


remove OF lose . - 


new 


O SILV-A-KING ! 
oo eae ELECTRO SILV-A-KING CORPORATION 


1535 S. Pauli 
na Street, Chicago 8, Ill. ¢ Spruce and Water Streets, Reading, Pa 
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1.E.8, members and guests obviously don’t mind being shipwrecked in the Vernon 
Room of the Haddon Hall. In the photo below, one couple, at left, has succeeded 
in saving their most precious possessions from the sinking ship. 


Mr. and Mrs. Manwaring cast ashore. 


Continued from page 14A 


unpacked before the Philadelphia Se 
tion’s hospitality was felt, starting with 
in “Early Bird Buffet Supper” in the 
Wedgewood Room of Haddon Hall, Sun 
evening. This was followed by a 
program of Chamber Musie nearby. 
While the President’s Reception and 
Banquet Thursday evening was the high 
light of the social events, by far the 
most high jinks occurred at the “Ship 
Wreck Party” Monday evening. This 
had been billed in advance via pre 
conference literature, and hundreds of 
I.E.S. members came from all over the 
country, prepared to dress just as they 
were “when the ship went down.” Engi 
neers quite evidently didn’t lack imagi 
nation! The costumes would have to be 
seen to be appreciated, but no two were 
ilike. One gal in mufti had a sign on 
her back “I Missed the Boat.” A con 
test for “Mr. I.E.8.” based on talent 
plus beauty?) was won by Don Caverly 
Sylvania, New York 
Some 710 members and guests at 
tended the reception and banquet, Thurs 
day evening, honoring President and 
Mrs. A. Homer Manwaring. An impres 
sive moment during the dinner was the 
ceremony investing the new President, 
Dunean M. Jones, Mr. Manwaring pass 
ing on to him the official gavel, and Mr 
Jones in his turn pinning the Past Pres 
ident’s Pin to the lapel of Mr. Man 
waring’s dinner jacket 


Mr. and Mrs. Kirk Reid were also Conference Executive Committee Chair- Some 12 other Past Presidents of 


rescued man A. 8. Turner with Mrs. Turner at 
the party. Continued on page 20A) 


[.E.S. and their wives witnessed the 
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Put Your Dimmer Board In Your Lop 


Sit at the Vantage Point of Your Choice 


with the 
posiTIONER System 


of LUXTROL 


i nf 
light control equipme 


vantage point or, by using a single cable, a 


The ultimate in lighting control is 
offered with the POSITIONER Systems. All 
the facilities of a large manually-operated 
switchboard are housed in a small, compact 

control station. You can electri- 
cally control any amount of power 
from miniature selector 
stations located at any 

See the Superior Elec- 


tric’s Mobile Disploy 
when it visits your orea. 


THE | 


SOX 


COMPANY 


5114 Demers Ave., Bristol, Conn. 


selector station can actually become portable. 
The motor-driven LUXTROL controls are in- 
stalled in any out-of-way space. 

POSITIONER Systems, adaptable to large 
or smali-applications, provide pre-set lighting 
effects in advance, timed to coincide with the 
most complicated programming. 


Send the coupon for detailed information. 


THE SUPERIOR ELECTRIC COMPANY 

5114 Demers Ave., Bristol, Conn. 

Please send literature on the POSITIONER System of LUXTROL 
light control equipment. 

PERMBscccccccecccocess 

Position 

Compony Nome....... 6655+. 


Company Address... .. 6... sce eeues 


Manufacturers of: PO WERSTAT Variable Transformers + STABILINE Automatic 
Voltage Regulators * VOLTBOX A-C Power Supplies « LUXTROL light contro! 
equipment + VARICELL D-C Power Supplies * Superior 5- WAY Binding Posts 
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RECOMMENDED WHERE: 

1. Seeing tosks demand 25 footcandles or 
more. 

2. Walls, ceilings, machinery, etc., have 
good reflectance. 

3. You need super-comfortable illumination. 
Maintenance costs are important. 

S. Best lighting is required ot reasonable cost. 











_ 








WITH 25% UPWARD COMPONENT 


The CFI-25 is more than a new fixture. It is the beginning of a new era of 
super-comfortable industrial lighting. For the first time, the CFI-25 
makes available a rugged, premium quality industrial fixture with all the 
uplighting—within a practical price range! 


IMPORTANT ! 


Here’s why only 


PORCELAIN 


ENAMEL 
is used for CFI reflectors! 


comfort advantages of 25° 


See this sensational new development. Compare it—feature for feature— 
with any other industrial fixture on the market. Notice the full 8-foot, 
one-piece, porcelain enameled reflectors ...the new “bridge-type” ribbed 
construction super-comfortable shielding ...the many, many features 
that make the CFI-25 the most modern product in its field. Available for 
8 fc. Slimline, 4 ft. Rapid Start and the newly developed 8 ft. High- 
Output Rapid Start lamps An industrial lighting fixture is no better 
than the wearing qualities of its reflect- 
ing surfaces. The lasting qualities of 
baked enamel reflectors are questionable 
in industrial applications. Only porce- 
lain enamel guarantees a lifetime of 
service at the least cost. 


Porcelain enamel does not decay or 
change with age because it is imorganic 
—nothing but rock-like minerals that 
are actually melted and fused to the base 


& 


« 20° LENGTHWISE 
SHIELDING. Optional lov- 
ver assembly provides excellent 
visual comfort. Louvers furnished 
in 4-ft. sections, hinge either 
side for easy servicing. 





30° CROSSWISE 
SHIELDING. Porcelain re- 
flector provides comfortable 
30° crosswise shielding, odds 
substantial strength and rigidity 
to the fixture. 





NEW RIBBED CON- 
STRUCTION. Reflectors re- 
inforced by die-embossed ribs 
between apertures. Ribs add 
lateral stability, prevent spread- 
ing, maintain straight fixture 
edges. 


metal under extremely high tempera- 
ture (1400-1600°). The result is a 


CFI MEANS COMFORT FOR 


CALL OR WRITE YOUR NEAREST DAY-BRITE REPRESENTATIVE FOR THE 





flint-hard, indestructible bond of metal 
and finish that is unaffected by time, heat, 
moisture and other harmful elements. 


No baked enamel finish can assure you 
the non-yellowing, noncorrosive reflec- 
tion surface that porcelain enamel does. 
There are no tiny surface pores in por- 
celain enamel. Any dirt or stain is ex- 
ternal and is easily wiped away. 
Because of its undisputed superiority, 
specially formu- 

lated porcelain SE IE 
enamel witha re- 

flector factor of 

85% or more is 

the one and only 

finish Day-Brite - 

coh  . 
flection surfaces Microphoto shows how 
of the CFI-25 metal and porcelain 


and the CFI-10 enamel fuse together to 


to make them form lifetime bond. 


in fact — as well as in name — a Lifetime 
industrial lighting value. 


INDUSTRY! 


COMPLETE QUALITY STORY 








THE NEW DAY-BRITE 
LIFETIME INDUSTRIAL SERIES— 
ONLY INDUSTRIALS WITH FULL 
8-FOOT, ONE-PIECE, PORCELAIN 

ENAMELED REFLECTORS 











<< 


_ WITH+40% UPWARD ca 


—, 


— 
PONENT 


Sets a new high standard for industrial lighting fixtures! 109% uplighting 
reduces glare and lessens brightness contrasts 
porcelain enameled reflectors featuring new super-rigid ribbed construc- 
tion. Runs line up perfectly, stay perfect. Available for 8 ft. Slimline, 
4 ft. Rapid Start and the newly developed 8 ft. High-Ourput Rapid Start 
lamps. Engineered and built to give a lifetime of service. 


SPRING-LOADED 
SOCKETS. Firm lamp con- 
tact, firm seating. Metal clad 
for positive alignment and pro- 
tection against breckage. in- 
dividvally replaceable. 


DECIDEDLY 





DAY-BRITE 


B t@hling yi Mites 


COOLER, CLEANER 
OPERATION. Dicgram 
demonstrates “up - draft” action 
through apertures. Constant flow 
of air keeps dust from settling, 
reduces Operating temperature. 


BETTER 


7 


St. Louis 7, 


4107 





Day-Brite Lighting, Inc., 
Mo. In Canada: Amalgamated Ele: 
tric Corp., Lid., Toronto 6, Ontario. 


Full 8-foot, one-piece, 


FAST, SIMPLE MAIN- 
TENANCE. Reflectors on or 
off in seconds, fasten to channel 
by hond-operated 2” wing- 
nuts. Porcelain enamel wipes 
clean quickly, is noncorrosive. 


5432 Bulwer Ave., 





Organizational meeting of a Canadian National Committee on the C.LE. (Inter- 
national Commission on Illumination) was held September 14, during the I.E.8. 


Conference 


Left to right around the table are Hedley F. Davidson; M. B. 


Hastings, I.E.8. Canadian Regional Vice-President; G. F. Dean; Carl A. Atherton, 

Honorary Secretary of C.I.E.; R. C. Allison; T. D. Wakefield; Arthur A. Brainerd, 

President of the U. 8. National Committee; Dr. Ward Harrison, President of 

C.LE.; and J. W. Bateman. Mr. R. C. Allison, T. Eaton Co., Ltd., is acting as 

Chairman pro tem in activating the Canadian committee for direct representation 

of Canada in establishing international lighting standards rather than through 
the U. 8. National Committee as is currently done. 


Continued from page 116A) 


iffair from a table reserved for 


them, 
table 


special 


immediately below the speakers 


Golf, fishing, horse racing and numer 


ous seashore activities were also avail 


able for relaxing moments, with all ar 


rangements smoothed by Entertainment 


Committee members 


LADIES PROGRAM 


While could and did 


participate in all of the social activities 


visiting ladies 
listed above, they had their own program 
the capable direction of 
Mrs Goodall of Philadelphia 
Kleetrix The huge 
of Haddon Hall was turned over to them 


as well, under 


Katherine 


Company sunporch 


for a eard room and general meeting 


place during the entire week, with local 


members’ wives hostesses 


Coffee was 


this 


serving as 

every 
Mrs 
fust 


served here morning 


During interlude British Co 


lumbia Section beeame friends with 


Mra. New 


sure thing that Christmas card lista have 


England Section, and it’s a 


grown longer all over the country 


On Tuesday women guests at the Con 


ference ittended a luncheon arranged 


for them at Smithville Inn, with a trip 


afterward to the Brighton Orehid Farm 


Another luncheon Thursday afternoon 


featured a millinery show 


While the Residence Lighting techni 
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eal session, and the Residential Forum 


program were not intended as part of 


the ladies’ program, many 
attended these 


women guests 


meetings nevertheless, 


\ WARDS 


Another interesting event during the 


Banquet on Thursday evening was the 


presentation of several awards, made hy 


President Marwaring In addition to 
the cheeks for the “My 


Installation” 


Most Interesting 
Lighting competition al 
ready reported, other awards were: 
Prize First 
to the Michigan 
check. 


second in 


We mbe rship prize for 
Section, 
New 


this 


Group I went 
Flovd 
York Section 
group 
Group 


Sell accepting the 


came in 


Il winner was the Capital See 
Harold V. 


Second place was won 


tion, for whom Oerting n« 


cepted the check 
by the Toronto Section 

Group II winner was Arizona Chapter; 
Tennessee Valley came in second 


For Group IV, San Diego Chapter 


won first prize; Utah Chapter was see 


ond 
Travel Gavel The 


Section or Chapter attend 


gavel and anvil, 
awarded for 
ance at the Conference, in pereentage of 
the total Section membership, times the 
miles traveled, was 
New Orleans Section 


this gavel to the Conference, and back to 


again won by the 


They have carried 


Lighting News of Current Interest 


year since "51. This 
total of & New 


Orleans members on hand, Arthur Levy, 


their Section every 


year they won with a 
their new Chairman accepting the award 


once again for their Section. No prize 
is given for other than first place in the 
Inland Em 


pire was second in this accounting, and 


attendance competition, but 


San Diego Chapter third. 
Activity A 


awarded for the greatest number of sus 


Sustaining prize was 


taining member additions during the 


year. For I, Chieago Section 
took first 
Section 

Golf Lau Charles H. God 
dard, a Past President of 1.E.S. was the 


winner this year of the I.E.S. President’s 


Group 


prize; for Group II, Toronto 


was first. 


Trophy: 


Cup, also known as the Law Trophy. 


This 


Society by Clarence L. 


silver cup was presented to the 
Law, President in 
1923-24, and is placed in competition at 
each Conference on an 18-hole handicap 
basis. 

Regar Cup: Another keenly contested 
golf trophy is the Regar Cup, which has 
been in competition since 1937, a gift of 
the late G 1936 


37. The trophy is awarded for low gross 


B. Regar, President in 


team of four, and 
this year by the Philadelphia 
Fred Bahls accepted the cup 


Section or Chapter 


was won 
Section. E. 
for his Section. 
President's Certificate 
was himself the 
Certificate of 


Man 


recipient of a 


President 


waring 
handsome Appreciation, 


signed by all members of Council, in 
recognition of his outstanding service to 
the Society 


INCIDENTAL ITEMS 


There were a number of things at the 
1954 
for future reference and current interest, 


Conference well worth recording, 


which don’t fall naturally into the pro 
For instance: 
“Who Said 


That?” in each issue of the daily mimeo 


gram items mentioned. 

A running quiz game 
with clues leading 
Who 


Engi 


graphed “newspaper” 
to the answer. Sample questions: 


“  .. If the [Illuminating 


said 


neering Society stands for anything, it 
stands for the preservation of that best 
of all of the God-given five senses, the 
that 
Illuminating Engi 
should eall it the 


Human 


sight. I have sometimes thought 


instead of the name 
neering Society, we 
Society for the Preservation of 
Answer given in next day’s 
Bond Who 


lighting is 


Eyesight.” 


issue Conrad P said 


7 46» ae 


the gas mantles are seldom kept up on 


electric used, 


the gas outlets While open gas burners 


would of course, avoid this objection, I 


feel that personally I would use candles, 
if necessary, to provide emergency equip 
said in 1916 by George 


ment.” Answer 


Stickney. 
Continued on page 23A 
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NOW! A material especially designed 
for luminous ceilings 


Translucent Ultron rigid vinyl sheet gives 
glareless, shadowless light diffusion 





(44tddddssdad 


ste 


man slides continuous corrugated ULTRON rigid 
sheet ale MlalloMEi'] ©] *lelailals Mi aalelslsl 10 Mls Mal 2 Ma leltideleli 


School, West Newton, Mass 


vinyl 


for Franklin Elementary 


After careful comparison of available materials, 

Franklin Elementary School's architect and light- 

ing engineer chose new ULTRON rigid vinyl sheet 

for luminous ceilings in the school’s unique, de- 

mountable pentagonal-shaped classroom additions. , . as 
Heré’s why - 

Luminous ceilings made of ULTRON rigid ? 

vinyl sheeting offer maximum light diffusion with a mate tpt. tuncione Hewett ING eS. CONES, MOS 

' of ULTRON rigid viny! ve f | diffuse the 
minimum of shadows. Used in association with an 
effective fluorescent lighting system, the luminous 
ceiling gives even, shadowless light diffusion in all 
parts of the classroom. In addition, ULTRON 
rigid vinyl sheeting has greater resistance to dark- 
ening or blackening caused by prolonged exposure 
to ultra-violet rays. 

Luminous ceilings made of ULTRON rigid vinyl! 
sheeting hide unsighily pipes and ducts, reduce 
building costs. Sprinkler system nozzles can be 
concealed because ULTRON rigid vinyl sheeting 
gives way at temperatures slightly below that neces NSANTO 
sary to set off automatic sprinkler systems. These 
lightweight luminous ceilings are very easy to dis- 
assemble for quick cleaning in a mild detergent 


solution. And when destaticized, minimum main ; / (7) 


tenance is required. 
For full information on new ULTRON rigid vinyl SERVING INDUSTRY. WHICH SERVES MANKIND 


sheeting, write MONSANTO CHEMICAL COMPANY, i 


Plastics Division, Room 6301, Springfie'd 2, Mass. y Meet more Monsohto products 
on CBS TV's Morning Show 


light 
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FINE DIFFUSION... the cubicles ap- 
pear to blend into one solid. luminou- 
mass. Its surface is 30° vertical 
members ! 


HIGH EFFICIENCY. .. translucency and 
openness, tapered vanes, shallowness 
(%) —these assure highest illumi- 
nation values with low absorption 
factor. 


LOW BRIGHTNESS ... its vanes with 
contrasting cubicles and “in shadow” 
characteristics render light of ex- 
tremely low brightness without an 
effect of dimness. 


EXCELLENT SHIELDING . . . exclusive 
45° x 45° shielding method (with 
%,”’ cubes) gives greater eye protec- 
tion than any other louver with 
larger openings. 


LOW MAINTENANCE .. 
stays clean — bugs and dust drop right 
through. Quick, easy washing re- 
stores brand new luster every time. 
A two minute job! 


. GrateLite 


TM Reg. .. 5. & Can. Pate. Pend 


a jewel of sight-saving 
diffusion power 


Thousands of these cubes 
make up each GrateLite panel... and 
create a brand new kind of light. 


7 ~~ 


—n, 


———— 
“iS im a. 


LUMINOUS - LOUVERALL CE'LINGS 


» f 


GUTH 


AND MORE! GrateLite’s closely spaced vanes 
make it rugged to stand severe usage. It provides efficient 
AIR CONDITIONING DIFFUSION ... and filters out a 


portion of room noise. 


It’s all in the sight-saving cubes—and only GrateLite has them! 


Write for free booklet ‘The Grotelite Story’ today. 


THE EDWIN F. GUTH COMPANY ST.LOUIS 3, MO. 
Jada > monn Lightirg frace 1I9Qo2z 
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Continued from page 20A 


An 
the 


booth maintained 


floor, 


information was 


on Conference Headquarters 
with 
ful 


was 


a bulletin board which proved use 
The 


committec 


for posting messages booth 


manned by local men 


throughout the week, for the convenience 
of delegates. 

A complete display of I.E.S8. publica 
blanks, del 
gates to bring themselves up to date on 
Society 


tions, with order enabled 


literature 


Except the the 


all hospitality rooms closed down at mid 


on night of banquet, 

night to encourage delegates to sufficient 

rest 
The 


ceived 


list 


by 


of advance registrations re 
he 
was supplemented each day in the “news 
paper” With the ad 
vance list plus the daily additional list 


had a 


each delegate as arrived, 


with new arrivals. 


every member compete roster of 


those attending 


W HERE 


Philadelphia 


Conference, 


Crepir Is Dur 


Section was host to the 


humerous 
The 


below 


with assists from 


members of the 


of 


East Central Region 
listed 

had the responsibility for the exceptional 
of this 


chairmen the committees 


success conferences their 


fol 


work the 


was greatly lightened by 


lowing personnel: 


hnica 


National Te Conference 
1953-1954 
Chairman, ¢ N. Laupp 
Wisconsin Electric Power Ce 
Milwaukee, Wis 
Amick A.D 
Berry L.. E. Tayler 
Booth A. S. Turner 
Dean C. Twichell 
Forbes N. Waterman 
Hartensteir M. Zabel 


Cammiltee 


Hinckley 


fonterence I ‘ Committee 


Chairman Turner 

Philadelphia 
in T 
KR. M 
rw 
1) 
H 


Pa 

CGioodall 
Hoot 
Lauer 


Committee 
Tayler 

Detroit, M 

D.D 


Taylor 


Lees 


ommiultlee 


H 
W. Lee, Jr 

K. Mackinney 
S. Mevers 
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LIGHTING CALENDAR 


Society Events 


December 9, 1954 
il, New York, N. Y 


Meet 


Pebruary 10, 1955 - Mev 
il, New York, N. \¥ 


ting of I 


1955 


Harrison 


March 31-April il, 
gienal Conference Ft 


Fla 


Southern 
Hotel, Clear 
water 


April 3-5, 


Conference 


1955 


Gunter He 


Southwestertr Ke 


tel 


ciona 


San Antonio, Texas 


April 11-13, 1955 
Westward 


Inter Mount 
Ho Hotel 


nin Regiona 


Conference Phoenix. Ar 


rona 


April 14-15, 1955 
gional 


Calif 


South Pacific 


Hotel 


Coast Re 
Angeles 


Conference, Statler Los 


April 25-26, 1955 Pacif No 
Harrisor 


B. ¢ 


rthwest Re 
Conference 
Lake, 


onal Hot Springs Hote 


Harrison 


1955 


Edgewater 


Midwestern 
Beach Hotel, Chicago, Il 


Regional Con 


May 2-3, 


ference 


May 12-13, 
Hotel 


1955 
Me 


Canadian Regional Cor 


int Royal, Montreal, Que 


ference 


May 19-20, 
Conference Abrahar 


Pa 


1955 East ¢ 
Lincoln Hotel 


entral Regiona 


Reading 


June 10-11, ! 


Conference Ft 


(ieorge N.Y 


1955 Ni 
William 


Hotel. I 


riheastern 


Henry ake 


September 12-16, 1955 
neering Societ National Te 


Hotel 


Illuminating Engi 
hnical Conf 


Ohio 


renee 


Statler. Cleveland 


Industry Events 


Movember 8-11, 1954 
Manufacturers Assoc 
Atlantic City, N.d 


National Ele 
Haddon Hall 


etri 


' 
Hotel 


ition 


Movember 15-17, 
ards Ass« ition th National 
Standards and Annual 
Roosevelt, New York. N. Y 


1954 American Stand 
Conference 


Meeting 


on 


Hote 


fith 


November 18-19, 
Flectrific 


1954 


ition Conference 


1954 N 


Maintenance 


November 22-23, 
tior of Lighting 


Southeastern Regional Conference 


tel Atlanta, Gia 


TELECAST Lighting Neu 


November 28-December 3, 1954 
American Society of Mechanical En 
Meeting, Statler Hotel, New York 


The 
ineers 
Annual N.Y 
National Ketail Indus 


Giarden, New York, 


January 7-11, 1955 
Madiseo 


try Show 


_. 


Square 


\merican 
Winter Gen 
York, N.Y 


January 31 - February 4, 1955 
Institute of Ele 
Meetir Hotel Statler 


Engineers 


New 


trical 
eral 


National Electrical 


Edgewater h 


March 13-18, 1955 
Manufacturers Asso 


btate 


lation 


Chicnge Hl 


Motion Pi 
ineers 77th Semi 
Hote} 


1955 wiety of 
Televisior bine 


The Drake 


April 17-22, 
ture and 


sunnual Convention Chicago 


Il 
trical Indus 


ago, IN 


May 10-12, 1955 Chicago Elec 
Hilton Hotel, Chi 


try Show, Conrad 


Electrical 


ifl« 
Convention ’ 


1955 Pac 
Annual 
ilif 


May 11-13, Const 
Association, Ine 
Hotel, San Franciseo, ¢ 
May 12-13, 1955 Public Utilities Advertis 


Association Annual National Cony 
Hotel, Chicago, IN 


raton 


Institute 
General Meet 
Mass 


June 27- July 1, 1955 American 
of Electrical 


New Ocean 


Engineers, Summer 


ne House, Swampscott 
Institute of 


Meeting 


August 15-19, 1955 American 


Electrical Engineers ac ithe 
Butte, Montana 


Gieneral 


Motion 
78th 
Clut 


Semi 


October 3-7, 1955 Society of 
Tele 


Convention I 


Engineers 


uke Placid 


ture and Iston 


innual Kasex 


County, N. ¥ 


Inatitute of 
Meeting 


American 
Fall 
ago, Il 


1955 
Engineers 
Hotel, Chis 


October 3-7, 
Electrical 
Morrison 


General 


1955 ( 
Association 


Hotel 


anadian Electrical 
(llth Annual 
Niagara Falls 


October 5-7, 
Manufacturers 
Meeting), Sheraton Brock 
Ontario, Canada 

1955 National 


Safety 


October 17-21, Safety 
il itrd 


tion, Chis 


(oun 


National Congress & Expos 


ial Meeting 


October 24-26, 1955 Tth Ans 


ind Sixth National Conference on Standards 


can Standard Association Washington 


ttee 


dal 


m Comn 
kK. T. Go 
hleetri ( 
a 
Mre. A 
Mre H 
Mrs. J 
Mre & 


*hiladelphia 


Current Interest 





f ontinued fro Sporta Committee 
Chairman, |. Dixon 

Lightin nd De wee Commitee Atlantic City Electric Co 
Chairman Calvi Atlantic City, N. J 

J H. Rich 

W. Wyman 


Holmes Finance Committee 
Chairman, M. Cole 
Committee Philadelphia Electric Co 
J. Martin Philadelphia, Pa 
Products Ir 
elphia 
Technical Program 
Opening Session 
~ ee Monday Morning, September 13 
rucker 
Wiring Co Vernon Room Haddon Hall 
elphia, Pa Presiding: Charles N. Laupp, Wisconsin Ele 
FE. Hawkins tri Power Co, Chairmar National Tech 
it. A. Williame nical Conference Committee 
Address of Welcome G. BR. Swinton, City 
Hotel Committee Engineer Atlantic City, N. J 
irmar H. A. Croasdale Response Charles N, Laupp, Chairman, Na 
nghouse Electric Corp tional Technical Conference Committee 
Philadelphia, Pa Electrical Industry Welcome B L, Ene 
‘ iroussard land, President, Atlantic City Electric Co 
Kesponse A. H. Manwaring, President, Tu 
ma Sub-Committee minating Engineering Society 
Graham Report of General Secretary M. N. Water 
Fleetric Co man, Westinghouse Electric Corp 
elphia, Pa President's Address —A. H. Manwaring, Vivre 
iershanile President, Philadelphia Electrical and Man 
Ri: hardson ufacturing Co 
President. Elect's Address I M Jones 
Sub Committee Curtis Lighting Co. of Canada, Ltd 
Derr Presentation of Fellows President A H 
ston Manwaring 
LES Medal Its Purpose and History 
Walter Sturrock General Electric Co 
Medal Committee 
Awarding of IL.E.8. Gold Medal to Dr 
fiona Sub Committee Erwin } Lowry Manager Engineering 
Chairman. P. B. Thorne Laboratories Lighting Division Sylvania 
General Electric Co Electric Products, Ine by President A. H 


Ilutton 
h rribit 


Philadelphia, P Manwaring 


yy Technical Session — Environment 

Hotel Technical Sessions Aub-Committee Monday Afternoon September 1% 
Chairman, I Winters Vernon Room 

Hopkins Brothers, Ine Session Chairman: R. M. Zabel, Westinghouse 

Philadelphia, Pa Electric Corp 
Ww Collur The Acoustic Environment Robert B. New 
1 W. Shively man, Consulting Encineer, Bolt Beranek 
E. Zimmers und Newman. In Cambridge, Mass 


LOOKING hopefully to the formation of a new LE.8. Chapter, South Georgia 
and North Florida members held their second organizational meeting in Valdosta, 
Georgia, September 17. Temporary Chairman was W. H. Sadlex, of Georgia Power 
and Light Co.; and speaker of the evening was J. 8. Gracey, of the Florida 
Power Corp., who spoke on the “History of the I.E.8S.; Its Functions and Opera- 
tions, and What the Society Can Do for Me.” Attendance at the meeting was 42. 
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The Thermal Environment — Nathaniel Glick 
nan. Consulting Engineer Miami Beach 
Florida 

The Luminous Environment ‘ Kalff 
General Art Director N \ Philips 
Gloeilampenfabrieken Eindhoven Nether 
lands 

Light Sources 
Tuesday Morning (Parallel 
September 14 
Vernon Room 

Seasion Chairman: W.P. Lowell, Jr., Sylvania 
Electric Products, Inc 

Discussion Organizer » J. Buttolph, General 
Electric Co 

Short Are Lamps and Their Applications 
Wolfgang E Thouret and George Ww 
Gerung, Westinghouse Electric Corp 
Bloomfield, N. J 

Determinants of Fluorescent Lamp Life 
R. N. Thayer, General Electric Co., Cleve 
land, Ohio 

Some Problems Involved in the Design of 
Fluorescent Lamps, Edwin F. Lowry, W 
Calvin Gungle and Charles W. Jerome, Sy! 
vania Electric Products Inec., Salem, Mass 

Design of High Output Fluorescent Lamps 
A.C. Barr and W. J. Karash, General Ele: 
tric Company, Cleveland, Ohio 


Residence Lighting 
Tuesday Morning (Parallel) 
September 14 
Rutland Room 
Session Chairman N H Vacha, John C 
Virden Co 
An Analysis of Twelve Solutions to a Home 
Lighting Problem—Laurence Schmeckebier, 
Cleveland Institute of Art, George Danforth 
Western Reserve University and Kari 
Staley General Electric Company, Cleve 
land, Ohio 
liome Lighting and Home Decoration Cc 
Eugene Stephenson President American 
Institute of Decorators, New York 


Quantity and Quality 
Tuesday Afternoon September 14 
Rutland Room 
Sexsion Chairman: Dean Farneworth, U. 8 
Naval Medical Research Laboratory 
Quantity of Illumination H. R. Blackwell 
Vision Research Laboratory, University of 
Michigan, Ann Arbor, Mich 
Quality of Lighting S. K. Guth, General 
Electric Co., Cleveland, Ohio 
Color and Seeing — Harry Helson, University 
of Texas, Austin, Texas 


Progress Report 
Tuesday Evening September 14 
Vernon Room 
Presiding k Ww Beggs, Westinghouse Ele 
trie Corp Bloomfield, N. J Chairman, 
Progress Committee 
Progress Committee Session 
Celebrating Licht’s Diamond Jubilee and Re 
port of Lighting Progress 1955-54 


Lighting Calculations 
Wednesday Morning — September 15 
Vernon Room 
Session Chairman n F. G eene, Consulting 
Engineer 

Discussion Organizer: George Gilleard, Curtis 
Lighting Ine 

Brightness and Illumination by Inter-Reflec 
tions in Enclosures Robert S. Wiseman, 
University of IDinois, Urbana, IN 

\ Modified Method of Daylighting Design Ww 
J. Arner, E. W. Conover and J. W. Griffith 
Libbey.Owens. Ford Glass Co Detroit Steel 
Products, and Department of Electrical 
Engineering. Southern Methodist University 
Dallas, Texas, respectively 

Measured Utilization Factors, Wentworth M 
Potter and A. H. Russell, General Electric 
Co, Cleveland, Ohio 


Continued on page 27A) 
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Regular slimline, left, gives 620 units of light. New High Output Rapid Start lamp, right, gives 840 units of light. 


NEW GENERAL ELECTRIC FLUORESCENT 


LAMP GIVES '/3 MORE LIGHT 
THAN ANY PREVIOUS FLUORESCENT 


LIGHTS ALMOST INSTANTLY— General! Electric announces 
the most important advance in fluorescent lighting in 10 
years: the new High Output Rapid Start fluorescent lamp. 
The 96-inch High Output lamp gives 36% more light 
than the most powerful G-E fluorescent lamp previously 
available. 

For new installations, General Electric High Output 
lamps offer this “4 bonus of light without increasing the 
number of fixtures or maintenance costs. 

This big increase in light, with no increase in lamp size, 
has been achieved through a special cathode developed by 
General Electric which permits a boost in lamp wattage to 
100. Because the cathode is of the famous General Electric 
triple coil design, these Rapid Start lamps light up almost 
instantly. General Electric High Output lamps have a rated 


life of 7,500 hours, the same as all General Electric general 
lighting fluorescent lamps. 

A new G-E base and socket design protects the lamp 
contacts by recessing them. A simple push-pull sets the lamp 
in its fixtures. 

HAS VARIETY OF USES 

The new General Electric High Output fluorescent 
lamp is especially suited for use in areas with high ceilings, 
in factories, warehouses, offices and stores. Also in store 
windows, showcases and other places where you want higher 
lighting levels in keeping with the modern trend. New 
fixtures designed for the G-E High Output lamp will soon 
be available from a number of lighting fixture manufacturers. 

For information, write to Lamp Division, General Electric 
Dept. 166-1E-11, Nela Park, Cleveland12, Ohio 


Company, 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


NOVEMBER 1954 





*Lighting that makes the nation’s 
most important buildings come alive 


Williamsburgh Savings Bank, Brooklyn 
Troffer Series 25-4 with Metal Louvers 
Trowler & Sushan, architects—engineers; 
Lincraft Constr. Corp., gen’! contractor; 
Standard Light’g Fix. Co 


Wydrox Sealtest ice Cream Ceo., L.1.C. 
Troffer Series 25-1; $032 Controlens* 
L & P Elec. Constr. Co., elec. contractor 


Lever House, New York City 
No. 9015 Controlens* Shielded Trofters 


Skidmore, Owings & Merrill, architects; 

Silverman & Smith, electrical engineers; 

Geo. A. Fuller Co., general contractors; 
— Fishbach & Moore, electrical contractors 
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SOME IMPORTANT ORGANIZATIONS NOW 


USING PHILITE “SERIES 25° TROFFERS ee ;, -_ - 
Leading organizations in every field of endeavor are specifying Ruby-Philite 


: ro ay Sewaate today to gain maximum efficiency from their lighting installations. They 
Detroit Neuropsychiatric Hospital have found that Ruby-Philite luminaires provide desired levels of illumina- 
Doughnut Corp. of America tion with a minimum of distracting glare or brightness .. . often at 
a oe oer 98a ee substantial savings realized thru higher luminaire efficiency and lower 
Sat eore installation costs. You, too, will find it easier to make your buildings come 

k Belt Co alive with proper lighting when you specify Ruby-Philite. Write now for 
Newark Airport complete catalog data. 


NYC Public School No 
ee own 


Rohm & Haas Co 8 
versity of Pennsylvania SERIES 25 TROFFERS © Available in 8 different shield- 
Warner-Hudnut, Inc ings for recess installation in any type of ceiling. 


4 Ruby-Philite Corp 


— 32.02 QUEENS BLVD., LONG ISLAND CITY 1, N.Y 
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(Continued from page 24A (iperation of Mercury Vapor Lamps on Series \ total of 191 persons registered for 














Street Lighting Circuits W A. Oglesbee tl iin oO sn a 
Residence Lighting Forum und M. E. Keck, Westinghouse Electric we course: Of in Oakland, 62 in San 
Wednesday Morning September 15 Corp., Cleveland, Ohio Francisco and 72 in Fresno. These in 
ror wera The Diamond Jubilee of 1954 and Its Effect elude irchitect consulting 
; ‘ 8, ngineers, 
Rutland Room on Street Lighting of Tomorrow—W. Earle . = 
Presiding: Katharine T. Goodall, Forum Chair Hawkins, Atlantic City Electric Co w.s ‘-ectrical contractors, office managers, 
man, Philadelphia Electric Co., Philadelphia Till and D. W. Rowten, Westinghouse Ele« ind others in positions to bring about 
Pa tric Corp., Bloomfield, N. J., and Cleveland 

New Light on Modern Living Ohio better lighting 

A gmp pretation WER Comensivaten Work Area Lighting The program was arranged by the 





and siides by Richard Kelly Lighting and 








Design Consultant Marie Nichols, Fabrik Thursday Afternoon (Parallel Section’s Education Committee, John 8 
Stylist and Creator; and Greta Daniel, De September 16 Walsh, Chairman and Milton C. Very, 
partment of Architecture and Design, Mu : 

-e-Chairms » cooper 
scum @f Meters Ast. New Yeuk Olts Vernen Beem Vice-Chairman, with the cooperation of 
A coordinated Display and discussion by Session Chatemen: 3. B. Chamber, Bentemio the I.E.S. members in the three areas. 












three persons prominent in design of arch: Electric Mfg. Co Tuition is #12 for the ten leetures, and 

tecture, fabrics, specific purpose fixtures  piscussion Organizer: A. A. Brainerd, PI ; 

and lamps in today's lighting for indoor ielphia El 8 ay a . copies of LE.S. Recommended Practices, 
delphia Electric Co 

and outdoor |! ge together ith exhibitior . » 7 , , ‘ le Pi » 

= = —— a Lighting for Visual Performance in a TV Set reprints of pertinent articles, and engi 

of decorative fixture design throughout the ns . 

Assembly Plant R. M. Smart and Wil neering and design data were supplied 





world 





lard Allphin, Sylvania Electric Products 





Wednesday Evening — September 15 ine., Salem, Mass 





Economics of Mercury Lighting for Industrial 


























Haddon Hall Lounge Areas W. H. Johnson, W. H. Kahler 
Talk on Historical Lamps James H. Rich and D. W. Rowten, Westinghouse Electrix Gold Medal Nominations 
Philadelphia Electric Co., Philadelphia, Pa Corp., Cleveland, Ohio 
’ Light and Color Engineering in Post Offices Due by January Ist 
Rutland Room 
; Curtis E. Kautt and T. C. Cargill, Jr., Post 
World Premier Presentation of Story of Office Department, Washington, D. ( 
Light Technicolor-sound film introduced According to official 1E.S. Procedure, 
b 4 Ss T er, Ge al Electric C« . 2 . 
ae Applications and Civilian Defense nominations for the I.E.8. Gold Medal 
Roardwalk Friday Morning September 17 Award for consideration by the 1954 
Atlantic City’s Centennial Train Vernon Room 1955 committee must be received at 
Lighting of 75-kw Lamp Session Chairman A. F. Wakefield, The F headquarters by January 1. The sugges 
Lighti Servi F W. Wakefield Brass Co tion of any candidate can be made by 
& ng Tvice orum Discussion Organizer H. G. Chum, Silvray : Med \ i 
Thursday Morning September lf Lighting In sending his name to the Medal Aware 
a Outdoor Decorative Lighting Techniques R Committee at headquarters office, re 
Vernon Room A. Eshelby, Northern Electric Co., Montreal questing consideration 
Presiding: Lee E. Tayler, Detroit Edison (:« Canada ! & . : 
Detroit, Mich Symposium — Lighting for Civilian Defense The complete Medal Award Procedure 
N Mos *% z ig Job Contes arne eers ssistan o *fense ‘ 
fy t Interesting Lighting J ntest a bs . ae oo — has been circulated to the Chairmen of 
ice 0 the ecretar o efense Millip 
Street Lighting Batson, Federal Civil Defense Administra all the Society's Sections and Chapters 
Thursday Afternoon (Parallel tion, and J. C, Forbes, General Electric Co and may be seeured from them, or from 





Cleveland, Ohio 

















September 16 the Executive Seeretary upon request 
Viking Room Closing Business Session 
Session Chairman ( H. Rex, General Ele« 12:30 P.M. 
tric Co . 
Discussion Organizer: G.K. Glass, The Detroit Vernon Room Certificates Awarded for Lighting 
Edison Co Presiding Chairman ‘ N Laupp, Wisecor oa aa 
Electric Discharge Lamps in Street Lighting sin Electric Power Co., Chairman, Nationa In Charlotte Parade of Homes 
Service J W Young New England Technical Conference Committee 
Power Service Co Boston. Mass Report of the Resolutions Committee 
(ne of the highlights of the Char 
lotte, N. C., Parade of llomes, was the 
presentation of certificates of merit to 
. . , : eight builders and four eleetrical con 
Northern California Repeats The Oakland meetings, held Tuesday 
' ‘ ' . : tractors for the lighting installations 
; ’ evenings beginning Octobe >, take place 
Successful Ilumination Course ~ eagle — 3 in eight of the twenty-one model homes 
at the auditorium of the Pacifie Gas and — 
Oakland Sar Franei co and Fr n EK] i pe clapray. vm nomes — ae - 
akland, San ; sco, ¢ esno, lar Co oe im Ms ‘oa netas — . 
. ‘ . lect ric + the n San Franciseo oceur the publhe for the week of September 
California, are the sites for parallel ses Wednesday ev = = Gilet fe 
i a enings beginning October 19 to 26, and an estimated 75,000 per 







sions of a ten-week course in practical 6 at the Western Merchandise Mart nd 
>: este ‘ren ‘ < a » “ane 





sons came to look at the latest in build 





illumination, sponsored by the Northern 














California Section of LES. The inter the Fresno cSurses are Thursday even ing, decoration, lighting and home 
} ings beginning October 7 in the Library equipment 

est which this course has received in the : : 
past when conducted in come other areas of the Pacific Gas and Electric Co. offices Early in the planning, the Carolinas 
in northern California has resulted in th there. The classes are held weekly on Section (now Tar Heel Section) of 
formation of new I.E.8S. Chapters there these days except for the week of Novem L.E.8. realized the opportunity for the 
The combined visual and lecture course, ber 22, and continue through the week of dissemination of sound lighting knowl 
with two-hour classes, includes sound December 13. The program and speakers edge. A Residential Lighting Commit 
all three sets of sessions ars tee was formed: W. M. Kirkpatrick, 





slide films, motion pictures, slides of out 
General Electric Lamp Division, as 













standing installations as well as demon Luiee ond Gickh~ St. A. Cader 7 cog Beenie ae 

strations of light sources, control methods Lighting Fundamentals—D. M. Finch mirman; with James J. ardo, nie 

and basie principles. The speakers are Light Control-R. G. Dummel pendent Electric Supply, and James M, 

a : : : Fluorescent Lamps—Paul Schmidt ‘ore luk 4 : Cc « . 

all members of the Northern California mt ro . Foreman, Duke Power Co, opies of 
; Incandescent Lamps—Chas. R. Long the recent LE.S. publication “15 Home 

Section. Outside reading and quiz ques Lighting Fixturee—John 8. Walsh it oe : 

tions for homework are assigned at each Design—Fundamentals—-R. E. Largerstron Lighting Ideas” were sent to 14 inte 

, Design——Layouts -Robert Thallon rior decorators and 35 residential arehi- 
meeting, and practical problems are (ym. and School Lighting -C. W. Ma 
worked out at the last four sessions Store Lighting Db. G. Parker Continued on page 28A) 
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ATTENDANCE of 


112 at the first meeting, 


‘ —— 
September 23, of the St. Louis 


Section this year continues their tradition of well-attended sessions, with outside 


groups invited. Panel 


type discussion on 


“Lighting Horizons” featured P. 


Howard Farley of NECA; E. P. Schwalbach representing NAED and L. C. 
Messick for NEMA. Prior to the discussion, retiring Chairman George Herold 
was presented with a miniature gavel. 


lers were supplied with 
lighting equipment 

At the dinner meeting of the Section, 

yuilders and contractors, 


Builder 


honoring the | 


Represen 


Dean Jenka, llome 


tative of the General Electric Lamp 


wis 


guest 


developments in 


Department in Cleveland, 


speaker, discussing 
residence lighting and forecasting ad 


for the homes of the future. 


vances 


New York Section, A.1.E.E., 
Gives Basic Illumination Course 


course in illumina 
What It Is and 
being 


A twelve session 


tion, “Good Lighting 
How To Get It,” is 


New Jersey Division of 


currently 
sponsored by the 
the New York Section of the American 
Institute of Electrical This 
study group project, which is being held 
at the Public Service Electric and Gas 
Co., 80 Park Place, Newark, N. J., is 


featuring the following sessions 


Engineers 


Prof. Wil 
Engi 


Illumination 
College of 


What is« 
liam Jordan II! 


October 

Newarh 

neering 

Physiological 
Stanley R 

Century 


**ychological and 
Illumination Prof 
University and 


October 18 I 
Aspects of 
MeCandles« Yale 
Lighting, In 
Illumination 

Brooklyn Poly 


Get Good 
Whipple 


October 2f liow to 
Prof. Clyde ¢ 
technic Institute 

November Lighting Fixture Design K. A 


Wheeler Reflector Co 


Sawin 


November If 
Charlies I Amick 


Lighting Fixture 
General Electric 


Fluorescent 
Design 
to 


TELECAST 


28A 


November 23-—Factors Affecting Design of In 


dustrial Lighting Systems Eric H. Church 
Benjamin Electric Mfg Co 


November 30 Design Considerations of Com 


mercial Lighting Installations—CGeorge Tay 


lor, Day-Brite Lighting In« 


December 7 le-orative Lighting Ss W 


Bruun, Rambusch Decorating Co 
December 14 Outdoor Lighting 
Rae, Holophane Co., Ine 


frene & 


December 21 I Installation of 


MeKinnes, Wat 


conomics of 


Lighting Systemes James 


son- Flagg Engineering Corp 
January 4 The Economics of 
Bruce Public 


and Gas Co 


Lighting Sys 


tems lensen Service Electric 


Maintaining Your Lighting Sys 


Prod 


January 11 


ten > © Sargent, Sylvania Electric 


uets Ine 


Plastics in Building 
Topic for Two-Day Conference 


\ two-day conference with eight tech 
nical sessions was held October 27-28 at 
the National Academy of Sejences, Wash 
ington, D. C., with the purpose of better 


acquainting the building industry with 


the present status, future possibilities, 
and limitations, of plastie products for 
building. The meeting brought together 
architects, designers, engineers, contrac 
tors, builders, manufacturers of building 
men, chemists and plas 


parts, research 


ties manufacturers. Experts from many 
fields allied with the building and plas 
ties industries led the sessions and audi- 
ence participation through question-and 
answer periods followed each talk. 

In one of the sessions directly con 
cerned with plasties in lighting, 1.F.S.’s 


Technical Crouch was 


Director C. L. 


Lighting News of Current Interest 


moderator of the discussion period, which 
followed two talks: one on Light-Trans 

John 8S. Berkson, 
President of the Alsynite Corp. of Amer 
Inte 


Pierson, of 


mitting Panels, by 


ica; and the other on Glazing and 
rior Illumination, by O. L. 
Rohm & Haas Co. 

The 
Building 


conducted by the 
Institute, 
the Manufacturing Chem- 
the Society of the 


meeting was 
Research and was 
sponsored by 
ists’ Association, Ine., 
Plasties Industry, Ine., and the Building 


Research Advisory Board 


History of Lighting Exhibit 
For Boston Jubilee Celebration 
Light’s Diamond Jubilee was cele 
brated by the New England Section of 
I.E.S. and the Electric Institute of Bos 
ton, Ine., by a Jubilee Dinner Meeting, 
October 21, featuring an exhibit of the 
history of lighting, held at the Museum 
of Science. 
Featured 


Julius 


dinner was 
Past President of the 
Society, 


speaker at the 
Daniels, a 
Illuminating Engineering and 
Chairman of the Museum of Science Ex 
hibit Committee. Mr. Daniels spoke on 
“The Story of Artificial Also 


on the were the President of 


Light.” 
program 
the Electrie Institute, Edward E. Martin 
of Graybar Electrie Co.; 
the New England Section of I.E.S., E. J. 
Perkins, of Holophane Co., Ine.; and 
Henry E. Russell, Vice-President of the 
Board of Trustees of the 


Chairman of 


Museum of 


Science 


S. K. Guth Chief Speaker 
At Icelandic Society Founding 


Dr. Sylvester K. Guth, head of Light 
ing Research for General Electric Lamp 
Division, Cleveland, attended the found 
ing of the Icelandic Lighting Society, in 
Reykjavik, the 
chief speaker on the two-week program, 
October 17 through October 29, Dr. Guth 


capital of Ieeland. As 


delivered four lectures: “Important Con 
Light, 
“How to Establish a Lighting Education 
and Demonstration Center,” “The Value 
Illuminating Engineering Society 
to Architects, Medieal Doctors, School 
Administrators and Others,” and “Or 
ganization and Objectives of the Inter 


cepts of Vision and Seeing,” 


of an 


Commission on Illumination.” 
asked to 
“seating” Ieeland as an active 
of the C.LE. 

Also highlighting the program, spon 
sored by the Islenzkra Raf 
veitna (Association of Electrical Systems 


of Iceland group 


national 


Dr. Guth has been assist in 


member 


Samband 


were discussions on 


Continued on page 304A) 
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Now available for full ceiling and 
fixture unit lighting — Honeylite 
aluminum honeycomb is efficient, 
ife, strikingly beautiful! We believe 
its beauty must be seen to be 
illy appreciated — technically, the 
facts speak for themselves, 
presenting four big reasons for the 
use of light-diffusing Honeylite 
in office, store and factory 


1 Honeylite a!! 
transm i 
Satine af 
2 Honeylite ha 
to irface br 
liffusing ce 
reflected 

3 Honeylite ha 
ettre ent ¢ 
yencies as acou‘s a] ceiling materials 


freq 


4 Honeylite allow air circulation, 
increases lamr 


; 22 


life up t 


“The use 
of Honeylite in our 
fitting rooms not only gives 
a soft and well diffused light 
but, because of the natura! 
lighting achieved, is flattering 
to our customers and they are 
able to see our merchandise 
in its true colors.”’ 
Cyril Magnin, President 
JOSEPH MAGNIN CO., INC. 


San Francisco, California 


Write for 


technical data and sample 
HEXCEL PRODUCTS CO. 


T STREET, OARLAN 6, CALIFORNIA 
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OFFICERS and Committee Chairmen of the Southern California Section at the 
September 8 dinner meeting for the installation of officers. Left to right—seated: 
Roy Kreyser, Vice-Chairman; D. W. Prideaux, Past Chairman, now serving on 


Board of Managers; 


F. Edwin Blair, Chairman; and Leonard Hobbs, Past Re- 


gional V-P. Standing are Chairmen of the Section’s committees and members of 


the Board of Managers 


front row: 8. I. Meyerson, Oscar Meissner, C. T. Gibbs, 


M. A. Potter, Ted Shepherd, B. J. Hartmann, Roy Bevan, H. R. Chilton, Roy 
Dahlin; rear row: Harold Strahn, R. L. Ford, D. R. Shields and J. J. Flora. 


Continued from page 2RA 


speciniized subjects 


leelandi« 


lighting Some 200 


representatives of electrical 
and technical organizations attended the 


conferences 


lr. Ciunth took with him a letter of 
greetings and congratulations to the 
new tleelandie Lighting Society from 
LES. President Dunean M. Jones 
Adequate Wiring Stressed 
At N.E.C.A. Convention 

“Guiding Industry Growth” was the 
theme of the 53rd Anniversary Conven 
tion of the National Eleetrieal Contras 
tors Association in New Orleans, October 


27.30, with inadequate wiring one of the 


main eonsiderations for discussion 


According to the organization's presi 
dent, Don KB. Clayton, of the 43 million 
homes now using electricity 25 nmfillion 
were built more than 30 years ago and 
their wiring is obsolete and needs imme 
diate replacement for minimum safety 
and adequacy sake No more than five 
per eent of the present homes are suffi 
eclentivy wired for today's full use of 
eleetricity 

Mr. Clayton also reports that at least 


0) per cent of commercial and industrial 


establishments are not sufficiently 


wired 
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to produce Atomic 


amounts 


at maximum capacity 


development has required vast 


of electricity and the prospect for atomic 


power generation promises even greater 
power Use 

The convention, which had headquar 
ters at the Jung Hotel, was the largest 
that N.E.CLA, has ever held, with over 
2000 registered Administrative meet 
ings were held the week of October 20, 
ind the general membership meetings 


began October 


Light's Jubilee Celebrated 
At Pan-American Union Building 


More than 1200 attended the celebra 
tion of Light’s Diamond Jubilee when 
the building and grounds of the Pan 


American Union, one of Washington, 


DD. Co's loveliest buildings, were opened 
to the general publie the evening of 
Olhetober 4 For the occasion, the white 


marble building and its wide lawn were 


specially lighted in commemoration of 


the anniversary. 

\ feature of the display was the out 
door lighting in many colors of the 
Aztee Garden, seene of many diplo 
matic parties, which is seldom opened 
to the public 
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The E. F. Hauserman Company, Cleve 


land, Ohio, manufacturers of movable 
steel partitions, have retained Darell 
Boyd Harmon and Associates, Austin, 


Texas, as their educational consultants. 


Among the projects to be undertaken is 


a study of the educational design and 
application potentialities of the com- 
pany’s materials in both new school 


construction and rehabilitation of older 





school structures. 


Walter D. Scott has been appointed 
manager of advertising and sales pro 
for the Electric 


Division. Formerly as 


motion Westinghouse 


Corp. Lamp 
sistant manager of the department, Mr. 
Scott succeeds H. L. Niederauer, 


has joined the J. Walter Thompson ad 


who 
vertising agercy. 


Maj. Gen. George Craig Stewart has 
been appointed general manager of the 
National Safety Council, a new post 
created to broaden top-level administra 
tion of the nonprofit accident preven 
tion organization. He assumed his new 
this after 


tirement from the Army October 31. He 


duties early month his re 
was formerly director of the Office of 
Military Assistance in the Office of the 
Secretary of Defense. 

Eleetrie Products Ine., has 
announced some appointments in their 


Western Region. Robert C. Harper has 


Sales 


Sylvania 


been named Regional Manager 


with his headquarters in San Francisco. 
William L. Friend has been transferred 


to Los Angeles as District Sales Man 


ager, his position of District Sales 
Manager in San Francisco being filled 
hy Robert W. Thunen. 

Metaleraft Products Co., Ine., Phila 


delphia, have named James A. Jennings 
New York 
471 Hamil 


His territory ineludes 


as sales representative in 
State, with headquarters at 
ton St., Albany. 
the entire state with the exception of 
New York City. 


Steber Manufacturing Co., Broadview 


Illinois, has announced the formation 
of a new company with manufacturing 
facilities on the West Coast. The new 
firm will operate under the name of 


Steber Manufacturing Co, of California, 


with a plant at 242 S. Anderson 
John Xresich has been 
named sales manager and Paul Water- 


bury as special sales representative and 


St., 


Los 


Angeles. 


lighting specialist. Both men are 
members of the 


Section of LES. 


active 


Southern California 


(Continued on page IIA 
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would you turn down a savings of 


at 000 on a °40,000 lighting expenditure? 


You can enjoy the benefits of the finest lighting 
money can buy and effect really substantial savings 
at the same time, simply by buying the right light- 
ing fixture. Time and again, the better design and 
efficiency of Smithcraft Fluorescent Fixtures result 
in fewer units to produce recommended lighting 
levels. 

Here’s an actual case history of how a Pennsylvania 
department store saved 10% in initial costs and 
10% in operating costs ... or approximately $4000 
on a ten-year $40,000 expenditure. 

Before re-lighting, a complete survey was made 
and exact lighting requirements were established. 
To meet these requirements, Smithcraft units and 
units of several nationally-known top quality 


manufacturers were subjected to an exhaustive 
com parative analysis. Here are the results: 
10% FEWER UNITS REQUIRED 
Number of units required to achieve recommended light- 
Smithcraft — 270 
2nd Best Fixture —297 
3rd Best Fixture — 339 
LESS INSTALLATION COST 
Proportionately less labor and materials were required 
to install the 270 Smitheraft units than the 297 units of 
the nearest competitor 
FEWER LAMPS 
(initial & Replacement) 
Lampe required: ccccccccccccccccese Smitheraft 
2nd Best Fixture 
brd Best Fixture 
is to replace lamps every 


ing levels: 


10% 


10% 


Recommended practice 
months—a continuing 10% savings. 

LESS POWER CONSU MPTION 
Required wattage: 51.3 kilowatts 
56.3 kilowatts 
64.8 kilowatts 


2nd Best Fixture: 
3rd Best Fixture 


or institution, 
Smithcraft 


othce, school, factory, 


Whether you're lighting a store, 
it pays to buy lighting nol 
America’s Finest Fluorescent Lighting Equipment 


fixtures Invest in 


PHOTOGRAPH SHOWS AN INTERESTING PATTERN ARRANGEMENT OF THE SMITHCRAFT LOUVERLITE SLIMLINE IN THE PENNA, DEPT. STORE DESCRIBED ABOVE. 





Exclusive on the Ortho-77 is the Uni-Race channel 
for automatic alignment, the Plug-in Socket for safe 
handling without disconnecting the circuit and 
unheard of flexibility, and the rugged V channel with 
integrated construction for permanence of shape. 


Ortho-77 7 Conventional 


Reports show savings up to 50% in installa- 

tion costs with the Ortho-77, which means OVERALL COST 
that you can buy the Ortho-77 installed for 

the same price as ordinary fluorescent fix- 

tures. 





Uni-race sections can precede fixtures to the 

job. Easily and quickly mounted, they assure 

positive, permanent straight alignment auto- 

matically. Fixtures may be shipped when the INSTALLATION 
building is ready for occupancy and can be 

hung without tools in minimum time. 





Fixtores of same wattages are interchange- 
able on the same Uni-Race. Lighting levels 
can be raised from two to four lite in a mat- 
ter of minutes, or fixtures can be mounted 
at spaced intervals and made continuous 
anytime later without tools in a minimum of 
time. 


FLEXIBILITY 





Ballast replacement can be made in a matter 

of minutes by changing fixtures instead of 

parts. Repairs can be made in the shop at GY Vithaasp i la: 
will and service on the line will not be in- 

terrupted even while changing fixtures 


—_ 
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WRITE TODAY for 
descriptive folder 


‘ giving details of 
\ 1919 PIEDMONT CIRCLE, N.E. the Ortho-77 
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Ralph A. Yates, 
general manager of Wakefield Lighting 
Limited, Ont., elected 
Chairman of the Interior Lighting Sec 
tion of the Canadian Electrical Manu 
tenth an 


vice president ind 


London, was 


facturers Association at its 
nual meeting at Niagara Falls, Ont., in 


September. 


Daniel Rashall has been promoted to 
the position of National Sales Coordi 
Sunbeam Lighting Co., Los 
Mr. Rashall had joined Sun 


beam last June as sales promotion and 


nator for 
Angeles. 
director, and was 


publie relations 


formerly director of the 


Western Lighting Manufacturers Insti 


managing 


tute. 


James C. Brock aad James G. Fortney 


have been appointed agent for the 


Lamp Division of Westinghouse Electric 
Corp., with a sales territory including 
northern Alabama, northeastern Missis 
Tennessee. Head 


sippi and southern 


quarters are in Florence, Ala. 
Sales Supervisors 


by the 


Two new District 


have been appointed recently 
Lighting Division of Sylvania Electric 
Products Inc. John J. Bahnak has been 
named to the Minnesota territory and 
Plymouth 


will have his office in the 


Building in Minneapolis. He was 
formerly a sales representative for the 
company. Donald M. Cainfield has been 
promoted to Supervisor in the Cleve 
land area and will make his headquar 
ters at the company’s new warehouse 
and sales office at 484% West 130th St., 


Cleveland. 





IT SEEMS TO ME 











Modular Coordination 


I have read Mr. Wakefield’s article in 
ILLUMINATING ENGINEERING (April 1954) 
concerning “Modular Coordination” and 
the subsequent coments with consider 
able 


have 


interest because for some time I 
wanted to do something about it 
with our Public Buildings Service stand 
fixtures, but pressure of 
work has delayed action on it. When I 


read his remarks to the effect that light 


ard recessed 


ing fixture manufacturers have been un 
successful in accomplishing it (which is 


decided, 


something 


quite true), I heeause of its 


importance, to do about it 
right 

As the 
Public 
pended types of fluorescent lighting fix 


away. 


lighting industry knows, the 


tuilding Service’s standard sus 


tures have always been made up on the 


even dimensions, strictly in line with the 


NOVEMBER 1954 


INCOMING officers of the British Columbia Section study the Section’s Charter. 
From left to right, they are: J. Gilbreath, Vice-Chairman; T. H. Doherty, Chair- 
man; and N. Kolbeins, Secretary. 


principles of modular coordination, but 


the recessed types have been \%& inch 


over on each basic unit, so that in a mul 
tiple unit installation, this 4% inch keeps 
adding up, and does not work out so well 
architecturally, especially when they are 
12-inch or other tile ceil 


with the 


installed in a 
ings 
principle. 


that are in line module 
To overcome this undesirable feature, 
the Publie 


fluorescent 


Buildings Service’s recessed 


fixtures have been revised 
and hy making the troffer an open end 
trough, except for a narrow cross sup 
porting piece on the open bottom at each 
end of each basic unit where it does not 
with the 


simple end 


interfere lampholders and by 


adding a very piece and a 


joining piece, the length of basic units 
is now the same as the nominal lamp 
lengths over lampholders, i.¢., 24, 36, 48 
inches, ete. 

The frames will make a %-inch over 
tile, 


evenly eover the mitered edge of the tile 


lap over the adjoining which will 
at sides and ends of the fixture, whether 
it is a singly installed unit or two or 
more units installed end to end to form 
a continuous multiple unit fixture. Where 
the end plate adds the thickness of the 
plate at the extreme ends of complete 
that 


over the even dimension occurs above the 


fixtures, slight additional length 
ceiling construction, so it does not affect 


fitting within the tile dimensions, nor 
does it prevent planning on the four-inch 
nodule basis. 

The details of these standard recessed 
fixtures of types having diffusing panels 
and louvered bottoms are shown on Pub 
Standard Detail 
10-9-8C and 10.0.16C 


lie Buildings Service's 


Drawings No 


TELECAST 


with the 


coordination a 


1 am writing purpose of 


giving modular further 
boost and also with the hope that it may 
be of some value to the lighting indus 
Publie 


designs are not 


try, since Buildings Service 


standard restricted by 
patents and are available for use by any 
take 


COGHLAN, 


who may wish to advantage of 
THoMAsS F., 
Engineer, Public Buildings Service, Cen 


25, D. C. 


them. Electrical 


tral Office, Washington 


Inadequate Wiring 


The Oregon Section of the Illuminat 


Society wishes to pre 
official 


a photograph to set a bad ex 


ing Engineering 


sent the following protest at 
allowing 
ample for adequate wiring. 

This photograph is shown on page 333 
of the July 1954 issue of ILLUMINATING 
ENGINEERING, incorporated in the article 
of Mr. G., 


“Lighting 


Allison Long, Jr., entitled 
the Small 


2 is the photograph questioned. 


Amateur Stage 
Figure 

We, of the Oregon Section, feel that 
our publications, more than just a guide 
uphold 


This 


is of the type that 


to proper lighting, should also 
the standards of adequate wiring 
photograph certainly 
is normally used in a “before” picture of 
a “before and after” 

Regardless of the fact that the author 


carefully states that the total load must 


sequence 


not exceed 600 watts in this 


type of 


installation there is no means of prevent 


ing the stage hands for continuously 


building up this “Christmas tree” to 


beyond this limit and causing serious 


trouble. The mere fact that these cube 
used 


taps are would indicate that they 


Continued on page 34A) 
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Viember 
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Vaidosta, Ga 
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\dams, DD. B Walker Electrical Co 
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Edward H.sR 
Fla 
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Power & 


Georgia 
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Hughes Supply In Daytona 


Fla 
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Members 
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Corning, N. Y 
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Power Co Atlanta 


Atlanta 
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General Electric Co 
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Kathleen Johnson, W Georgia Power Atlanta 
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Atlanta, Ga 
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Mfg. Co. Ltd., Toronto 
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Lakatos 
Ohio 


John A 
Wannemacher, Howard 
Dayton, Ohio 
Watt, E. M 
ton, Ohio 
Williams, J. F 
Ohio 


Dayton Po 


Dayton 
Dayton 


MICHIGAN 
Member 
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THS 496 


97” long, 26%” wide, 
2%" thin. Four 96” 
430 MA. lamps. 


THR 240 
49” long, 12%” 
wide, 2%” thin. 
Two 48” Rapid 


Start lamps. e 


THS 296 


97” long, 12%” wide, 
2%" thin. Two 96” 
430 MA. lamps. 


5369 








The fundamental concept behind the Thin-Lite series is the 
creation of a semi-recessed effect by means of an extremely 
shallow surface mounted fixture (an unbelievable 2 %” thin). 
Imagine —the depth below ceiling is essentially the same as 
troffers fitted with dished shields. 


kz —== Thin-Lite luminaires can 


Thin-Lite Troffer 


be mounted end to end 
or side by side to form any desired lighting pattern. From 
every viewpoint— appearance, economy, ease of installa- 
tion and maintenance—Thin-Lite by LPI is a born leader. 


Write for Complete Details 


LIGHTING PRODUCTS INC., Dept. 68, HIGHLAND PARK, ILLINOIS 





ontinued from page S4A) 
R.. Sylvania Ele Products 
M ane 


Jr Holophane Co Tne New 


NEW ORLEANS BECTION 


Member 
fioodman & 


BROCTION 
Members 
Mauat, ¢ Voorhees 
New York y 
Rixton, F iH W est 
Bloomfield, N. J 
fesociate Members 
Axon, W am dr W Flectri 
national Cory New York, N. ¥ 
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Members: 
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Shepherd, W. A. Jr.. Womack Electric Supply 
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General Electric Supply Co 


TENNESSEE VALLEY SEOTION 
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Nashville 


ply Co 
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Nashville, Tenn 
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Jones, W. I Nashville Electric 
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Graybar Electric Co 
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Nashville 


Toronto SECTION 
4esociate Member 
Davis, I., Verd-A-Ray Electric 
treal, Que 
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Associate Members 
Kessler, A. H North Central 
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Mueller, W. C., Boyum Schubert & Sorenson, 
La Crosse, Wis 
Rehpohi, W. L 
Minn 
Swenson, E. ¢ DW 
Minneapolis, Minn 
Student Member 
Schubert, Franz, 2635 Schubert St 
Wis 


Electrical In- 


Walter Butler Co., St. Paul, 


Onan & Sons, Ine., 


La Crosse, 

Uran CHAPTER 

Associate Member 

Potter, R. A., 3076 8S. 10th East, Salt 
City, Utah. 


Lake 


VIRGINIA CHAPTER 
Member 
Ludwig John 
Va 


General Electric Co., Richmond, 


WreeTrrrs New YorK SBOTION 
Associate Members 
Rerry, J. M., F. W 
Tonawanda, N. Y. 
Kennedy, C. W., Jr 
Buffalo, N. ¥Y 
Meredith, A B. Jr 
Corp., Buffalo, N. ¥ 
(Connor, F. E, O'Conror Electric Co., 
awanna, N. Y 
Zeller, H. O., 56 W 


Wakefield Brass Co., 


General Electric Co., 


Westinghouse Electric 


Lack- 


Terrace, Lakewood, N. Y. 


WINNIPEG CHAPTER 


fesociate Member 
Haney, N. L., Bunston Ltd., Winnipeg, Man. 
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Highlighting high fashion 


Many dramatic lighting effects achieved with extruded Du Pont LUCITE® acrylic resin 


A luminous pone! of “Lucite” trans- 
mits light without glare because of 
its excellent diffusing power. Clear 
and translucent colors are available. 


Corrugated panel of “Lucite” for 
light-diffusing ceilings. “Lucite” has 
excellent impact strength and color 
stability, and is easy to clean. 


Architects and lighting engineers have a free hand to design unusual 
lighting arrangements with Du Pont “Lucite.” Extruded “Lucite” is 
now available for troffer-type units and light-diffusing ceilings in 
flat, shaped and corrugated panels. Extruded sheeting can be shaped 
to satisfy the designer's needs. 

“Lucite” transmits optimum light yet eliminates glare. It has excel- 
lent impact strength and maintains its original color as required by 
modern indoor lighting. Clear and translucent white “Lucite” 1s 
stable in direct outdoor sunlight and resists weathering, which makes 
“Lucite” an ideal material for outdoor lighting fixtures and skylights. 
Fabrication is economical. A variety of clear, translucent, and 
opaque colors is available. 

Write to E. I. du Pont de Nemours & Co. (Inc.), Polychemicals 
Department, Room 2811, Du Pont Building, Wilmington 98, Dela- 
ware, for further information on this beautiful, durable engineering 
material. 


86. u.5. pat off 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





SYLVANIA ANNOUNCES 
THE NEW EGET ES FLUORESCENT LAMP 


Makes Merchandise Look 
More Colorful and Attractive 


Sylivanie’s new Super Deluxe fluorescent lamps are the answer 
to your problem of showing merchandise at its most colorful best. 
These new lamps give the best overall rendition of color yet achieved 
by fluorescent lamps, not only improving the appearance of the 
merchandise being displayed, but also giving a more flattering 
appearance to customers and sales people. 

This new lighting tool can mean dollars and cents to all sellers 
of goods to whom attractive appearance of merchandise 
means more sales. 

For full details on this new Super Deluxe fluorescent lamp, 
write for Booklet F1-532, Sylvania Electric Products Inc., 

Dept. 4L-3511, 1100 Main St., Buffalo 9, N. Y. 

















In Canada: Sylvania Electric (Canada) itd. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 


Lighting - Radio - Electionics - Television. 
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(how it comes Ip- Low brightness, large area 


LUVE-TILE in the long run is the most ec ical ill 
ceiling you can buy. 


because i i LUVE-TILE is easy to maintain—dirt collection is much less 
rapid than with other types . . . and it will not hold insects and 
other small matter. 


LUVE-TILE is hinged, servicing of fixtures is easy. Rigid to 
handle, and light in weight, it is simple to remove and wash. 





LUVE-TILE may be assembled to suit any room and custom-made 
work is never necessary. No unsightly horizontal bars or rosettes 
are used for support. 


LUVE-TILE comes in 4 shades making possible unlimited colour 
combinations. Sprinklers and air ducts are concealed and wiring 
and other work may be simply surface mounted. Also low cost 
acoustic material may be sprayed on the cavity above the tile 
for sound proofing. 

LUVE-TILE is practical and economical to use in any area, right 
down to a few square feet. It is also widely used in display 
for special effects. 


J..A. WILSON LIGHTING & DISPLAY LTD. 


¥ 
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Installation: Cass and Johans- 
ing Insurance Co., Los An- 
geles, Calif. 


Lightingware: Corning Twinlite 
in two-lamp recessed troffers. 


Arch. & Engr.: A. C. Martin & 
Associates, Los Angeles, Calif. 


Fixture Manufacturer: Light 
Control Co., Los Angeles, Calif. 


Electrical Contractor: A. S. 
Schulman Elec. Co., Los An- 
geles, Calif. 





The illumination achieved in this engineered lighting assignment is approximately 55-foot candles. 


Insurance firm 


Just think—combining beauty and high 
lighting efficiency used to be one of 
your toughest problems. Now—it’s one 
of your easiest! 

This insurance office is a case in 
point. Requirements calied for high 
illumination — necessary to facilitate 
comfortable reading of detailed in- 
formation—and functional beauty to 
match a modern office. 

In this case, CORNING Twinlite panels 
provided efficiency with beauty. A pris- 
matic fluorescent lightingware made of 
water-white crystal glasses, CORNING 
Twinlite panels give controlled bright- 


CORNING GLASS WORKS 
v CORNING, N. Y. 


Comming meant research i Glass 


NOVEMBER 1954 


ness with true color transmission. 
light to 
working areas and they keep glare 


Prisms accurately direct 


from critical zones. Twinlite panels 
have a special configuration on their 
back surfaces. CORNING Twinlite is ex- 
cellent for use in banks, stores and 
restaurants. You can order Twinlite 
in flat and curved panels in a standard 
width of 11 


length of 50 inches. And you can use 


inches and a standard 


Twinlite with low ceilings or high. 
Your clients will endorse your selec- 
tion of Twinlite for its beauty, its ef- 


ficiency—and for its easy cleaning. 


CORNING GLASS WORKS, Dept. IE-11 


Please send me a copy of the “Architects and Engineers Handbook of Lighting 


Glassware,” LS-43 
Nume 

Company 
Address 


Corning, N. Y 


solves two lighting problems at once 


You can call on Corning to help you 
simplify many lighting problems. Corn- 
ing makes lightingware for prismatic 
fluorescent, diffusing fluorescent, lou- 
vering fluorescent and prismatic incan- 
descent applications. “Architects and 
Engineers Handbook of Lighting Glass- 
ware” gives you the facts on all of 
them. 

You'll find this handbook helpful in 
estimating lighting requirements and 
in writing specifications, too. It sug- 
gests lighting plans to help you even 
further. Let us send you a free copy. 
Mail the coupon today. 
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G-E companion lampholders announced 


for use with General Electric's new 
high-output rapid-start lamp 


Telescopic Action Makes Lamp Insertion Easy 


General Electric's Accessory Equipment Department offers new 
lampholders designed specifically for use with the new G-E 
96T12 high-output rapid-start fluorescent lamp. The design of 
the new lampholders provides flush mounting against the lamp 
base and positive interlocking with the recessed contacts in the 
lamp base. Telescopic action built into the new lampholder 
makes lamp changing a simple operation . . . keeps lamps locked 
safely in position. In addition to the above features the new 
lampholders contain silver-plated contacts that provide double- 
wiping action 

For complete information on these and other G-E lampholders, 
write to Section Q70-1187,General Electric Company, Bridgeport 
2, Connecticut. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


42A 


OTHER G-E FLUORESCENT 
LAMPHOLDERS 


Th) 


Medium bi-pin disconnect type: For 
use with single, T12 rapid-start lamps. 
Rated 600 volts—660 watts 


4 4. 
om : 
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Rapid start bi-pin telescopic type: 
For use with all T8 and T12 bi-pin 
lamps. Rated 600 volts—660 watts. 


Heavy-duty standard medium bi- 
pin butt-on type: For TS and T12 
lamps. Rated 600 volts—660 watts. 


_ ae 
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Turret* lampholder: Spring-backed 
contact plates anchor lamps securely 
and eliminate lamp safety guards. 
Available for two- and three-lamp 
standard, rapid start, and instant start, 
and bi-pin fixtures, as well as slimline 


types 
“Registered Trade-mark General Electric Company 











ACCESSORY EQUIPMENT DEPARTMENT 


Manufacturers of wiring components for 
lighting * appli and equip t 
power supply cords * wirieg harnesses 





A department of General Electric's 
Constru-tion Materials Division, 
Bridgeport, Connecticut 
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Unprecedented Multi-Function Wakefield Ceiling 
installed in New Douglas Aircraft Design Center 


Arrcrart Desicn 
BuILDING 
El Segundo Division of 
Douglas Aircraft 


Architects and 
Engineers: Kistner, 
Wright and Wright 
Los Angeles 


Licensed Agent: 
Graybar Electric 


Company, Inc. 
Long Beach, Calif. 





LIGHTING DATA 


Maximum brightness of diffusers 150 
footlamberts, with F-96T12 slimline 
standard white lamps spaced 36 in- 
ches on centers and located 24 inches 
above plastic diffusers. 


6 inch deep acoustical baffles, also 
spaced 36 inches on centers, provide 
excellent shielding. 


Maximum brightness of baffles be- 
tween 50 and 60 footlamberts. 


Light wall colors and finishes com- 
bine with high intensity low bright- 
ness lighting to create comfortable 
environment. 


Windows glazed with tinted glass. 
South windows have solar-controlled 
vertically louvered aluminum shields 
outside. 





Wakefield luminous ceiling covers 2 acres and integrates 
acoustical baffles, air diffusers, sprinkler heads and other 
basic electrical services. 

Called the world’s most advanced aircraft design building, the new 
Douglas two-story Design Center in El Segundo, California, houses a 
1500-man engineering team in an environment as nearly perfectly con- 
ducive to human efliciency as can be conceived. Not only is the illumi- 
nation, which averages 90 to 100 footeandles, exceptionally comfortable 
but in addition the wall-to-wall electric ceiling, designed and built by 
Wakefield, incorporates services such as sound control, air diffusion, 
fire protection, power outlets, inter-communication and _ telephone 


systems. 


Wakefield is proud to have been Geometrics, designed particularly 
chosen to work with the manage- for illuminating engineers and 
ment of Douglas Aircraft and architects, have recently come off 
their architects and engineers in the press. Write to The F. W. 
the planning and building of this Wakefield Brass Company, Ver- 
impressive new design center. A milion, Ohio. In Canada: Wake- 
number of new brochures on the field Lighting Limited, London, 
Wakefield Ceiling and Wakefield Ontario. 


_,§ kepila Over-ALL Lighting 
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WAKEFIELD GEOmETRICS THE CAVALIER 
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NEW EQUIPMENT DATA | 


AVAILABLE WITH COUPON Sei 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


J} STYRON 647, new light stabl 6 New aerylic dome skylight is de 


polystyrene plastic, is deseribed in new scribed in 4-page, 2-color folder, giving 

12-page booklet of the same name. In advantages and installation details on 

formation includes properties, fabrica this type of down lighting with daylight. 

tion considerations, finishing and sug Cross section diagram and sebedule of 

gested uses. Dow Chemical Company, stock sizes and specifications are in 

Midland, Mich eluded. Architectural Plasties, Ine., E. 
Norwalk, Conn, 


2 “Your Store” is title of folder-book 


let covering company’s complete line of 7 : 
color folder giving details of new fluo 


“Chalkboarder” is title of 4-page, 2 


commercial fluorescent fixtures, including 


technical data on each. Pages show sug reseent lighting fixture of same name 


gested uses in various types of retail designed for supplementary lighting of 


establishments; tell advantages and vertical surfaces such as classroom chalk 


benefits of improved store lighting. 0@Tds, libraries, art gulleries, and else 


Miller (o.. Meriden. Conn where Smitheraft Lighting Division, 
Chelsea, Mass 


“F luoreses Guide,” 22 page 4 ; LY . 
3 Fluor nt uide,” page, 2 color 8 Bulletin FF.3 is complete, informa 


booklet + tt ‘ t t . ao — 
ook Ae wri gine euyter gor lan- tive catalogue on UNISTRUT channel 
r : ‘ “ of ’ ' t ‘lle . 
guage - uyers and sellers of and fittings for wiring lighting installa 
fluorescent products, and contains infor 
4a tions and supplementary power wiring 

mation on nature of fluorescent lighting; for machines, hand tools, motrrs, ete. 


States advantages and details of UL 
ipproval Unistrut Products Co., Chi 


advantages; available lamp sizes, colors 
and accessories. Sylvania Eiectrie Prod 


ucts, Salem, Mase 
cago, Ii 


4 Specification sheet No. FL-199 con 9 “Lighting by Safety,” Bulletin 
tains revised dimensional diagrams of 4664, describes company’s new line of 
new lower and lighter rapid start bal commercial fluorescent units in square 
last along with electrical specifications, ind rectangular shapes, each a multiple 
wiring diagram and ballast features of 12” ceiling blocks. Construction de 
Bola Electrie Co., Chieago, Tl tails, finish, ete., are deseribed. Safety 
Car Heating and Lighting Co., New 
§ Eleven new specification pages for Haven, Conn 
several of this company’s line of flucres 
eent fixtures, an “Exit” sign and a sur 10 LUMATROL omnidirectional photo 
face mounted accent unit, have just been electric light switch is covered in 4-page, 
published Pages ar conveniently » color folder telling of new circuit prin 
punched for binder and contain complete ciple involved and giving advantages and 
engineering data and installation details specifications Micro Balancing, Ine., 
Day Brite Lighting, Ine., St. Louis, Mo Garden City Park, N. Y 


Offer good for two months 


Circle numbers wanted. Enter name and address. Clip out and mail. 
PUBLICATIONS OFFICE 11-84 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 23, New Yerk 
Send me items circled below: 


! 2 3 4 5 6 7 8 9 10 WW 92 «13 
14 #15 16 17 #+118 #+19 20 21 22 23 24 #25 26 


Name 
Company 
Street 


City Zone State 
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1] 18-page catalog shows company’s 
new line of recessed incandescent units 
utilizing HOLOPHANE CONTROLENS 
and reflectors, designed for easy access 
and relamping from the floor with a 
lamp changer in any type of installa 
tion. Marvin Mfg. Co., Los Angeles, 
Calif. 


72 Punched catalog page gives con 
struction, installation, and illumination 
data on new MP-45, two 40-watt fluo 
rescent lamp fixture for commercial and 
other applications. Specifications, light 
distribution curves, and other data are 
ineluded. Gibson Mfg. Co., Atlanta, Ga. 


13 New engineering report completed 
at Case Institute covers use of perforated 
acoustical baffles as warm air diffusion 
outlets in a translucent suspended ceil 
ing, specifically as supplied on company’s 
GEOMETRIC systems. F. W. Wakefield 
Brass Co., Vermilion, Ohio. 


14 Catalog page gives features of new 
(-824 corridor lighting unit employing 
HOLOPHANE = 3-dimensional concept, 
showing specifications, installation data, 
illumination levels and suggested unit 
spacings. Holophane Co., Ine., New 
York, N. Y. 


15 Antistatic compounds for use in 
cleaning and destaticizing plastie parts 
used in lighting are deseribed in folder 
covering numbers 79 and 79-OL made by 
this company. Qualities and suggested 
applications are included. Merix Chemi 
eal Co., Chieago, Tl. 


16 Technical Bulletin 386-F gives con 
struction and illumination characteris 
ties of new general purpose floodiight, 
MDB.10, available with a variety of 
mountings. Crouse-Hinds Co., Syracuse, 


N. Y. 


17 New “Light Rule” is pocket light 
ing ealeulator developed to solve general 
lighting problems quickly and accurately. 
Gives coefficients of utilization for a 
variety of fixtures, Room Index, ete., and 
sliding feature makes other calculations 
possible. Champion Lamp Works, Lynn, 
Mass. 


18 Five new booklets show details of 
luminous ceiling installations in airline 
ticket offices, stores, offices, banks, and 
drafting rooms, suggesting wide variety, 
with and without acoustical baffles and 
telling advantages. Luminous Ceilings, 
Ine., Chieago, Il. 


19 Page describes “Space Arm,” new 
adjustable boom for raising and hold in 
place pipes, conduit, fixtures, sheet metal 
duct, or anything up to 25 pounds in 
weight which must be secured overhead, 
as well as in lamp-changing, ete. Lamp 
Snatchers Co., Chicago, Il. 


20 = Five new catalog pages cover com 
pany’s new “large area” 3800 Series and 
new recessed incandescent series with 
HOLOPHANE dropped CONTROLENS. 
Sunbeam Lighting Co., Los Angeles, 
Calif. 





21° «=Eight-page booklet describes FLUR 
O-LAMP disposal units’for destruction 
of burned-out fluorescent 


as many 


lamps as well 
other materials. Also describes 
other equipment made by company. La 


duby Co., Ine., Branford, Conn. 


22 Eight-page brochure gives complete 
details on the “Gratelite Story”; con 
struction and performance of this com 
diffuser, both in fixtures 
and in louvered ceilings. Data sheet on 
FALCON fluorescent fixture also 
Edwin F. Guth Co., St. Louis, 


pany’s louver 
new 
available. 


Mo. 


23 New 24-page catalog HY 
LITE prestressed concrete standards for 
street and highway lighting, gives com 
plete engineering tables and descriptive 
design features and 
mounting arrangements. American Con 
erete Corp., Il. 


covers 


information on 


Chicago, 


24 New and revised edition of remote 
‘ontrol wiring manual, publication num 
ber 16-284, for residential wiring design 
and installation available. 
tains complete technical data 
voltage system, provides suggested lay 
General Electric 


is now Con 


on low 
outs and specifications. 
Co., Bridgeport, Conn. 


folders describe 
THINLINE 


series wf 


25 Two new 3-color 
company’s POLARIS 
the 


and 


luminaires in “milestone” 


Folders give dimen 
performance data, 
features. 


fluorescent fixtures. 
and lighting 
specifications, outstanding 
Mitchell Mfg. Co., Chieago, Ill. 


sional 


26 New 8-page booklet describes com 


pany’s line of luminous-tube trans 
formers for indoor and outdoor applica 
GEA-5859C, 


dimensions 


tion, number 
Includes ratings, data and 
brick-bat hanger, indoor hanger, 
core-and-coil, display sign trans 
Electrie Co., Schenee 


publication 


for 
and 
formers. General 
tady, N. Y. 





Employment Opportunities 





REPRESENTATIVES WANTED 


Carter Lighting Co., manufacturers of high 
quality fluorescent circlines and other affili- 
ated products, is opening following territories 
for representation: Upper New York State, 
Pennsylvania, South New Jersey, Washington 
DPD. C.. Maryland. Delaware, Kentucky, Geor 
gia, Alabama, Virginia, North and South 
Carolina. Tennessee, Missouri, Towa, Minne 
sota, Illinois, Indiana, Wisconsin and Texas 
State background and experience in lichting 
distribution as well as other lines you are rep 
resenting. Address: Dept. E, Carter Lighting 
Co., Chelsea, Massachusetts 


WANTED—SALES ENGINEER 

To solicit standard and «special contract work, 
Philadelphia area. Contacting owners, prin 
cipsls, architects, encineers. contractors new 
buildings and relighting existing institutional 
public buildings churches, banks, hotels 
schools, etc. Top pay, salary or commission, to 
producer who can earn it. Eligibility for sick, 
accident and life insurance: pension and profit 
sharing after proving worth. Voigt Co., 1636 
N. Carlisie St., Philadelphia 21, Pa 


“natd Sprcial Qlenlion. im bighting,Figluan £ 
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LIGHT & POWER UTILITIES CORP 


NOVEMBER 1954 
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Light & Power fluorescent fix- 
tures are made in our own 
plant from start to finish ... 
not merely assembled there. 
That's why we are among the 
few equipped to assist you in 
planning and research on spe- 
cific jobs—and then go ahead 
and manufacture the complete 
fixtures to your particular 
requirements. 

For the quality of ‘‘a la carte”’ 
fixtures at “blue plate’ cost, 
write or wire today for our 
catalog and prices. 

Distributed by Electrical Wholesalers Only 


1035 Firestone Bivd Memphis, Tennesece 


Specify 


AX custi-luminus 


ceilings! 


for LOW - COST 
CONTROL of 

LIGHT, SOUND 

and AIR FLOW 


THE OVERALL CEILING OF 
LIGHT THAT INCREASES 
OVERALL EFFICIENCY! 


Here is the trend in modern lighting! 
A solid ceiling of light that provides 
soft, shadowless illumination and 
also hides pipes, ductwork and 
sprinkler systems — it modernizes 
old and new buildings! 

Made of unbreakable, corrugated 
LUMI-PLASTIC with noise absorbing 
ACUSTI-LOUVERS, it is glareproof, 
clean and easy to keep clean— 
labeled by Underwriters’ Labora- 
tories for installation under existing 
sprinkler systems! 

its low cost is quickly offset because 
people see better, feel better, work 
better under an ACUSTI-LUMINUS 
CEILING. Already over 3500 in use. 
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(“Luminous Ceilings, inc. 


! 

| 

1 

\ 
S 


Dest. 2, 2500 W. Nerth Ave, Chieage 47, i. 
Tell me where I can see it! 


Send me your free booklet containing complete 
details about the ACUSTI-LUMINUS CEILINGS! 


Name and title 


‘wm nome 
Address 
City & State 


me —_ 
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the architect INDEX TO ADVERTISERS 


“| like the design November 1954 
possibilities.” 











the lighting engineer Benjamin Electric Mfg. Co. 
“Variety in size, shielding Leader Division Inside Front Cover 
and number of lomps gives 
me complete flexibility.” Certified Ballast Manufacturers 
Inside Back Cover 


the contractor Corning Glass Works 41A 
Easiest installation of 


any recessed fixture.” 


Day-Brite Lighting Inc 18A-19A 


Ss the maintenance E. I. duPont de Nemours & Co. 
man— Easy hinging Inc. 


4 makes my job easier.” 
© Electro Silv-A-King Corp. 


the owner—"Good looking, Garden City Plating & Mfg. Co. 
good lighting and 


surprisingly low in cost.” 
General Electric Co., Const. Mat'ls. 


General Electric Co., Lamp 


’ 
and GARGYS TAP UUMNECSMLCCASTUMATTTIGM © Gibson Manufacturing Co. 
242} pana | \" a Edwin F. Guth Co. 


Variety in size and in Light & Power Utilities Corp. 
number of lamps 
Lighting Products Inc. 


Litecontrol Corp. 


For any type of ceiling construction Luminous Ceilings Inc. 


plaster, aluminum grid and others THREE TYPES 
OF SHIELDING Monsanto Chemical Co 


(Hinged plastic pictured above) 
“The big five” on any lighting job, range Ruby-Philite Corp. 
from the man who pays the bills to the 
architect who picks the fixture Smithcraft Lighting Div. 

Garcy's 5600 Series, by design, provide 
the kind of desirable features that make Sola Electric Co. 
‘em happy, and keep them that way 

Design and lighting flexibility win a 
pleased nod from architects and engi- 
neers. Easy installation in any type of 
ceiling scores with contractors. Easy Hinged louver Superior Electric Co. 
maintenance is a big feature for those 
concerned with upkeep. And the man ; Sylvania Electric Products Inc. 
who pays the bills is mighty happy with 
the handsome appearance and long-life Starring & Company Inc. 
construction details 

“Quality by design” in Garcy's 
5600 Series fixtures has the knack of 


pleasing everyone. Send for bulletin r 
L-146 er Westinghouse Electric Corp., 


Lamps Back Cover 


Sunbeam Lighting Co. 


F. W. Wakefield Brass Co. 


Alba-lite gloss in hinged frame 











Westinghouse Electric Corp., 
Lighting 1A, 10A-11A 


Quality by Design J. A. Wilson Lighting & Display 


Garden City Plating & Mfg. Co., 1760 N. Ashland Ave., Chicago 22, lil. Co. 40A 


In Canada: Garcy Co. of Canada, Ltd., 191 Niagara St., Toronto Zane Manufacturing Co. 474 
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the ZANE “SENIOR” 


FOR SCHOOLS and OFFICES 


= “oc > 
—~- —_S > 
=> 

Designed to meet the highest stand- 
ards for modern school and office 
lighting, the extremely versatile Zane 
“SEN! 248 ST” luminaire has proved 
highly efficient in hundreds of in- 
stallations. 

In 45° 45° shielding with steel 
sides, 75.5% efficiency is obtained. 
The unit is made for 35° x 25°, 35° x 
45° and 45° 45° shielding, with 
three different types of side panels 

ETL curves available on request 
Zane fixtures are sold only through 
distributors 

LIGHT FLUX VALUES 








Per. 

cent 

14.5| 0°.90° 

21.0 90°.180" 

29.0 @°.180° 3762 








LUMINAIRE BRIGHTNESS 
Shielding Angles 45°C -45°L 
Angles o %) 20° 30° 35° 40° 45° 20°L 30°L 40°L 45°L 90 adil | 
CSe.ln. 64 66 05 06 O08 1.1 13 O06 07 O08 10 OS 52 
ETL Report issued April 6, 1954 


Write for “Senior Folder 954 


ZANE MANUFACTURING CO. 


20 EAST CONCORD ST. BOSTON, MASS. 





These Lancaster Stock Items Can 
Help Solve Your Lighting 
Glassware Problems 

















is YOURS The Latest?... 


You can’t be sure you have 
all the facts about lighting 
unless you have a copy of 
the new 


Second Edition 


I.E.S. 
LIGHTING 
HANDBOOK 
1952 


Prepared by LES this 987-page lighting 
compendium contains 18 sections of lighting practice, theory and 
Manufacturers’ Reference Data 


technical committees 


calculations . . . Appendices... 
. 655 photos, drawings, lighting tables, charts. graphs, to help 


you solve tough lighting problems 
If your problems are lighting problems, don't be another day 
without the new I1.£.8. Liontina HANDBOOK 


. $8.00 


If you have not ordered, your specia! member 


Price .. 


I.E.S. Members 


copy is only $5.50 now 
ORDER NOW! 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 
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A. Pressed Flat Fresnel e D. Bullseye Lenses — 


Lenses—heat-resisting and 
soda-lime glass — 3” to 8” 
diameters. 


B. Ground and Polished 
Plano-Convex Condenser 
Lenses — soda-lime plate 
and heat-resisting glass — 
up to 10” diameters, 


Cc. Semaphore Lenses — 
crystal and colored glass 
— various diameters. 


oe Sig “ 


LANCASTER 


crystal and colored glass —- 
many diameters. 


E. Shower Light Lens — 
crystal (inside frosted) — 
overall diameter, 514"; 
flange thickness approxi- 
mately 44"; face projec- 
tion, 434"; overall height 
approximately ! % , 


F. Roundels— crystal and 
colored glass — up to 12” 
diameters, 


tut Lancaster Lens co. 





) on — 7-7 


Please send me your price list for stock items of 


lighting glassware. 


Details of my custom lighting glassware problem 
are enclosed. I would 


mendations, 


Name 
Firm 
Street 


City 


Lencester, Ghie 


appreciate your recom- 


Teh dveiidienanecendneesnvamanentl 


~~ 
~ 
> 








diagram and electrical ratings. 


LOW, COMPACT CASE — Case height 1-13/16", length 8-5/16", width 3-1/8”. 
Fits all standard, rapid-start channels. Weighs only 5-1/2 pounds. Leads are 
adequate length for easy hook-up without splicing, and clearly color-coded 
for quick identification. The case is permanently labeled and includes a wiring 





CONSTANT LIGHT OUTPUT — Light output characteristics 
of a typical Sola Constant Wattage Rapid-Start Ballast 
compared with three typical, non-regulated ballasts. 
Constant wattage is an exclusive premium feature in a 
ballast of this small size and light weight. 


Guarantee constant light output 
on rapid-start lighting systems 
with Sola Constant Wattage Ballasts 


You design or specify a rapid-start lighting 
system to deliver a specific number of foot candles 
at a specific working surface. Your customer 
buys your system on the basis of that expected 
performance ... but what happens to light output 
and lamp life when line voltage varies? 


With ordinary, unregulated ballasts, lumen 
output and efficiency will drop significantly 
when line voltage drops . . . lamp life is shortened 
by line voltage surges. Sola Constant Wattage 
Ballasts maintain lumen output within 2.5% 
or less, with line voltage variations as great as 
*10% . . . lamp life is protected by regulation 
of lamp current. 





Reduces relamping . . . keeps lumen output constant 


S O LA meen 





In addition, they offer many other advan- 
tages: reliable starting, cool operation, self-pro- 
tection against damaging heat rise when lamps 
fail, absolute safety when relamping, unusually 
quiet operation, compactness, light weight and 
moderate price. 


You automatically guarantee all the light your 
customer expects when your rapid-start installa- 
tion is ballasted with Sola Constant Wattage 
units. You guarantee your customer’s satisfac- 
tion through continuous, dependable perform- 
ance. Write for full information, or request a 
Sola sales engineer to call for all the facts. 


WRITE FOR 

NEW 

RAPID-START 
BULLETIN 3K-FL-199 
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CERTIFIED @>BALLASTS| 


No one knows better the value of 
CERTIFIED CBM BALLASTS than the 
manufacturers of fluorescent tubes. For the 
satisfactory performance of their lamps is 
vitally dependent on the ballasts that 
operate them. Here’s what they say: 


CHAMPION says: 


“Fluorescent lamps are designed to operate at specific 
electrical values. The use of auxiliary equipment that 
has been proven to meet these agreed upon standards 
will assure the user maximum value for his lighting 
dollar with a minimum of operational failures. Certified 
Ballasts are inexpensive insurance.” 








GENERAL ELECTRIC says: 


“The life and light output ratings of fluorescent lamps 
are based on their use with ballasts providing proper 
operating characteristics. Ballasts that do not provide 
proper electrical values may substantially reduce either 
lamp life or light output, or both. Ballasts certified as 
built to the specifications adopted by the Certified 
Ballast Manufacturers (CBM) do provide values that 
meet or exceed minimum requirements. This certifica- 
tion assures the lamp user, without individual testing, 
that lamps will operate at values close to their ratings.” 








ay 





< 


» 


are Tailored ; 
to the Tube >») 
av, 
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* BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 





SYLVANIA says: 


“The light and life ratings of fluores- 
cent lamps are based on three hour 
burning cycles under specified condi- 
tions and with ballasts meeting Ameri- 
can Standards Association specifica- 
tions. Ballasts marked with the CBM 
emblem and certified by Electrical 
Testing Laboratories, Inc., meet ASA 
specifications.” 





WESTINGHOUSE says: 


“Use ballasts that are tested and Certi- 
fied by Electrical Testing Laboratories 
or ones that are otherwise known to 
meet the specifications of the lamp 
manufacturer. These will give best re- 
sults with Westinghouse fluorescent 
lamps.” 


By using fluorescent fixtures that are equipped 
with CERTIFIED CBM BALLASTS you are 
assured long lamp life, full light output and 


trouble-free operation. 


That's why CERTIFIED CBM BALLASTS 
merit the slogan—Tailored to the Tube. 





ESTINGHOUSE FLUORESCENT LAMPS 
Start Bright—Stay Bright 
ven After 7500 Hours...do yours? 


You are looking through an 800 power microscope at high initial light output after 7500 hours of daily use. 
cross sections of phosphor coating, cut from two fluo- You can’t check all the lamps you buy under a micro- 
rescent lamps. This coating controls the light output of — scope, but with Westinghouse you can be sure of maxi- 
your lamps. To obtain maximum output, both initially mum light output throughout an average life of over 
and throughout life, the coating must be uniform. Notice 7500 hours. 

the smooth, even coating in the Westinghouse Lamp on 

the right; how there are no severe peaks and valleys to For details, contact your Westinghouse Lamp Sup- 
interfere with light output. This smoother coating is one __ plier, or write to Westinghouse Lamp Division, Bloom- 
reason standard Westinghouse Lamps give 80% of their _ field, New Jersey. 


a 
~~ 


you CAN BE SURE...1F ITS 


iad iat Westinghouse 





